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Name  of  Dam:  Downsville  (Pepacton  Reservoir)  Dam 


New  York 


County  Located : Delaware 

Stream:  East  Branch  of  Delaware  River 


June  14,  1978 


ASSESSMENT 


The  inspection'  and  evaluation  of  the  Downsville  Dam  did  not  reveal  any 
problems  which  require  further  study  or  action.  In  general  the  dam  is  in 
excellent  conditon. 

A review  of  soils  and  embankment  stability  analysis  should  be  conducted  by 
the  owner  according  to  current  criteria. 

The  hydrologic  analysis  indicated  that  the  spillway  and  reservoir  are 
adequate  to  control  the  P.M.F. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
DOWNSVILLE-PEPACTON  RESERVOIR  DAM  ID  #342 


SECTION  I:  PROJECT  INFORMATION 

1.1  General: 

a.  Authority:  Authority  is  provided  by  the  National  Dam  Inspection  Act 
Public  Law  92-367  . 

Contract  Number:  DACW51-78-C-0025 

b.  Purpose  of  Project:  Evaluation  of  non-Federal  dams  to  identify  dams 
which  are  a threat  to  life  and  property. 

1.2  Description  of  Project: 

a.  Description  of  Dam  and  Appurtenances:  The  Downsville  Dam  is  a zoned 
earthfill  embankment  with  a concrete  core  wall  and  an  embankment 
height  of  204  feet.  The  downstream  slope  is  terraced  with  slopes  of  3:1 
and  4:1.  The  upstream  slopes  are  2.5:1  to  3.3:1. 

The  emergency  spillway,  a side  channel  structure,  is  located  at  the 
right  abutment.  The  spillway  is  an  800  foot  long  ogee  weir  discharging 
over  a step  to  the  sloping  side  channel.  The  side  channel  is  partly 
excavated  in  rock  and  partly  lined  with  concrete.  At  the  dam  axis 
the  side  channel  flow  enters  an  inclined  tunnel  to  the  construction 
diversion  tunnel  (40  foot  diameter,  maximum  capacity  40,000  cfs). 
Downstream  of  the  intake  tunnel  an  open  channel  was  excavated  into 
rock, day-lighting  at  the  stilling  basin  downstream. 

The  principal  spillway  inlet  is  through  the  diversion  tunnel  inlet. 

The  channel  is  plugged  upstream  of  the  emergency  spillway  inclined 
tunnel  directing  flow  to  the  concrete  control  tower  at  the  right 
abutment.  The  water  release  chamber  houses  three  main  pipes  with 
valves,  one  water  conservation  line  and  two  larger  drain  lines. 

Flow  beyond  the  gates  is  directed  to  the  diversion  tunnel  downstream 
of  the  sloped  intake  channel  in  the  emergency  spillway  (see  appendix 
E Construction  Drawings). 

b.  Location:  The  dam  is  located  in  Delaware  county, 1 mile  east  of 
Downsville, New  York  on  the  East  Branch  of  the  Delaware  River.  The 
location  of  the  dam  can  be  found  on  the  Downsville, New  York  7.5 
minute  series  U.S.G.S.  quadrangle  (see  site  location  map). 

c.  Size  Classification:  The  dam  is  a large  size  structure. 

d.  Hazard  Classification:  Downsville  Dam/Pepacton  Reservoir  is  a 
high  hazard  potential  structure. 

e.  Ownership:  The  dam  is  owned  by  the  City  of  New  York. 

f.  Purpose  of  Dam:  The  dam  is  part  of  the  New  York  City  Water  Supply 
System. 
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G.  Design  and  Construction  History:  The  dam  was  designed  by  New  York 
City  Engineers.  Design  and  working  drawings,  construction  records 
and  photographs  are  available  at  the  owners  offices. 

h.  Normal  Operating  Procedures:  Under  normal  conditions  water  is 
discharged  to  the  water  supply  system. 

A minimum  discharge  to  the  downstream  river  is  required. 

Maintenance  is  performed  by  city  staff  located  at  the  dam. 

1.3  Pertinent  Data: 

a.  Drainage  Area:  The  drainage  area  is  recorded  as  372  square  miles. 

The  watershed  is  primarily  wooded  hillside. 

b.  Discharge  at  Damsite: 

Maximum  known  flood  at  damsite:  Maximum  record  discharge  9,000  cfs 
date  unknown  - prior  to  1971. 

Spillway  capacity  at  maximum  design  pool  elevation:  Reported  200,000 
cfs. 

Principal  Spillway  Capacity  at  Pool  Elevation:  Unknown 

c.  Elevation:  (feet  above  MSL) 

Top  of  Dam:  1,304.0 

Maximum  Pool  Design  Surcharge:  Unknown 
Spillway  Crest:  1,280.0 

Stream  bed  at  Centerline  of  Dam:  1,100.0  estimated 
Maximum  Tailwater : Unknown 

Principal  Spillway/Water  Release  Chamber  Inverts:  Not  known 
Stream  level  downstream  approximately  1,100.0';  upstream  1,120- 

d.  Reservoir: 

Length  of  Normal  Pool:  15.3  miles 
Length  of  Maximum  Pool:  18.0  miles 

e.  Storage:  (acre-feet) 

Normal  Pool:  459,000 
Design  Surcharge:  Unknown 
Top  of  Dam:  609,740 
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Normal  Pool 


Zoned  earthfill  with  concrete  core 


Length:  2,400 


Top  Width:  45 


Downstream  3:1  to  4:1  with  terraces 
Upstream  2.5  to  3.3:1 


Zoning:  Central  core,  upstream  and  downstream  random  and  rock  zones 


Impervious  Core:  Clay  and  concrete  cutoff  wall 


Cutoff : Concrete  wall 


Grout  Curtain:  None 


Type:  40'  tunnel  to  8 foot  tunnel  to  3 pipes  to  8 foot  tunnel  to  40 

tunnel  to  stilling  basin.  Diversion  tunnel  has  been  plugged. 


Length:  350'  plus  inlet  and  outlet  sections 


Access:  Controls  in  gate  house 


Side  Channel 


Spillway  weir 


Open  channel  to 
tunnel 

900'  to  tunnel 
2,400'  to  end 
Tunnel-app vox . 


Length 


Spillway  weir 


Upstream  Channel 


None 


East  Br.  of  Delaware 
River 


Downstream  Channel:  Sidechannel 


SECTION  2:  ENGINEERING  DATA 
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2.1  Design:  Design  drawings  were  available.  No  design  calculations 
or  reports  were  available. 

2.2  Construction:  Working  drawings  are  available.  Construction  photographs 
are  available.  Monitor  and  soils  testing  data  are  available  for 
construction. 

2.3  Operation:  Water  level,  rainfall  and  discharge  records  are  kept. 

Control  valve  maintenance  records  are  kept. 

2.4  Evaluation:  Excellent  construction  data  is  available.  Sufficient  data 
was  not  available  for  complete  evaluation  of  the  structure,  particularly 
embankment  stability. 
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SECTION  3:  VISUAL  INSPECTION 


3 . 1 Findings: 

a.  General:  Downsville  Dam  was  inspected  by  personnel  of  L.  Robert 
Kimball  and  Associates  accompanied  by  city  staff  on  June  14,  1978. 

b.  Dam:  The  dam  appears  to  conform  closely  to  the  design  drawings. 

The  dam  is  well  maintained.  No  problems,  deficiencies  or  reasons 
for  concern  were  noted. 

c.  Appurtenant  Structures:  No  water  was  flowing  over  the  spillway 

at  the  time  of  the  inspection.  The  spillway  and  side  channel  were 
inspected  and  are  in  good  condition. 

The  principal  spillway  gates  anc  gate  house  are  in  good  condition. 
Other  portions  were  not  observed. 

d.  Reservoir  Area:  No  signs  of  instability  were  noted  on  the  reservoir 
rim.  The  area  is  wooded  with  little  development. 

. 

e.  Downstream  Channel:  The  downstream  channel  is  the  East  Branch  of 
the  Delaware  River.  The  immediate  downstream  area  is  a relatively 
wide  clear  flood  plain. 

3.2  Evaluation:  The  visual  inspection  did  not  reveal  any  problems  or  reasons 
for  concern.  In  general  the  embankment  and  appurtenances  appear  to  be 

in  excellent  condition. 


8 


r 


n 


SECTION  4:  OPERATIONAL  PROCEDURES 

4.1  Procedures:  Discharge  from  the  lake  is  controlled  by  demands  of  the 
city  water  supply  system  and  flow  requirments  in  the  downstream  river. 

4.2  Maintenance  of  Dam:  The  maintenance  and  operation  of  the  dam  is 
conducted  by  the  Delaware  Division  of  New  York  Water  Supply.  Excellent 
maintenance  is  conducted. 

4.3  Maintenance  of  Operating  Facilities:  Operating  and  regulating  facilities 
are  well  maintained. 

4.4  Description  of  Any  Warning  System  in  Effect:  No  warning  system  is  present. 


4.5  Evaluation:  The  dam  and  appurtenant  structures  appear  to  be  operated 
properly  and  well  maintained. 


SECTION  5:  HYDRAULIC/HYDROLOCIC 


5.1  Hydrologic  Evaluation  of  Features: 

a.  Design  Data:  No  design  data  was  available,  some  spillway  discharge 
capacity  data  was  available. 

b.  Experience  Data:  The  reservoir  has  been  in  service  for  23  years.  The 
maximum  recorded  discharge  during  this  period  was  9,000  cfs. 

A rain  gage  is  located  at  the  dam.  A U.S.G.S.  gaging  station  is 
located  immediately  downstream. 

c.  Visual  Observations:  The  spillway  facilities  appeared  to  be  in  good 
condition. 

Several  possible  spillway  capacity  controls  appear  to  exist:  spillway 
weir,  channel,  weir  at  downstream  top  lip  of  exit  channel.  The 
probable  control  is  the  spillway  ogee  weir. 

d.  Overtopping  Potential:  Overtopping  potential  was  investigated 
through  the  development  of  the  probable  maximum  flood  (PMF)  for  the 
watershed  and  the  subsequent  routing  of  the  PMF  through  the  reservoir 
system.  The  PMF  is  that  hypothetical  flow  induced  by  the  most  critical 
combination  of  precipitation,  minimum  infiltration  losses,  and 
concentration  of  run-off  at  a specific  location,  that  is  considered 
reasonably  possible  for  a particular  drainage  area. 

The  drainage  area  contributing  to  the  Downsville  Reservoir  is 
approximately  372  square  miles.  To  develop  the  basic  hydrologic 
working  tool,  the  unit  hydrograph,  Snyder  Coefficients  were  used. 

To  establish  the  necessary  equations,  the  Snyder  Coefficients  were 
calculated  based  on  the  watershed  location,  size,  shape,  etc. 

A value  for  Snyder's  Log  (Tp)  = 8.7  was  calculated.  Also,  Snyder's 
Peak  Coefficient  (Cp)  was  assumed  to  be  0.6  based  on  other  studies 
in  the  area  and  an  average  Ct  = 2.0  was  assumed. 

Using  Hydrometerological  Report  No.  33,  the  PMP  index  rainfall  was 
determined  to  be  20.5  inches  for  a 24  hour  duration,  200  square 
mile  basin.  The  percentages  of  the  index  rainfall  applied  to  other 
durations  were  interpolated  from  the  plot  of  drainage  area  versus 
percent  of  24  hour,  200  square  mile.  The  computed  PMF  through  the 
impounded  storage  was  133,800  CFS.  Routing  the  PMF  through  the 
impounded  storage  reduced  the  peak  flow  by  23,500  CFS.  A plot  of 
PMF  inflow  and  outflow  hydrographs  is  included  in  the  Appendix. 

The  ability  cf  Downsville  Dam  to  discharge  the  standard  project  flood 
(SPF)  was  also  evaluated.  The  SPF  peak  flow  of  56,400  CFS  was  routed 
through  the  reservoir.  The  SPF  outflow  is  indicative  of  a pool 
elevation  of  1286.0  feet  above  M.S.L.  This  allows  for  18.0  feet  of 
freeboard  to  the  top  of  the  dam,  while  the  spillway  is  overtopped  by 
6.0  feet. 
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The  PMF  outflow  is  equivalent  to  12.4  feet  of  freeboard  to  the 
top  of  dam  (the  spillway  is  overtopped  by  11.6  feet). 

To  allow  inflow  and  outflow  hydrographs  to  be  developed  and  routed, 
several  assumptions  were  made. 

1.  Discharge  values  for  the  spillway  obtained  from  the  owner  were 
assumed  to  be  correct.  Weir  coefficients  were  calculated  from 
this  data  and  extrapolated  for  depths  above  those  listed  on  the 
owners  calculations. 

2.  The  spillway  is  the  controlling  structure  over  the  discharge 
tunnel  and  side  channel. 

SUMMARY  OF  HYDROLOGIC  ANALYSIS 
DOWNSVILLE  RESERVOIR 

Elevation  Top  of  Dam  = 1304.0' 

Elevation  Crest  of  Spillway  = 1280.0' 

PMF  ROUTING 

PMF  Peak  = 133,800  CFS 

PMF  After  Routing  Through  Reservoir  = 110,300  CFS 

Elevation  of  Routed  PMF  corresponding  to  110,300  CFS  = 1291.6  feet  above  MSL 
Freeboard  Regaining  = 12.4  feet 
Spillway  Surcharge  = 11.6  feet 

SPF  ROUTING 

SPF  Peak  = 56,400  CFS 

SPF  After  Routing  through  Reservoir  = 41,000  CFS 

Elevation  of  Routed  PMF  corresponding  to  41,000  CFS  = 1286.0  feet 

Freeboard  Remaining  = 18.0  feet 

Spillway  Surcharge  = 6.0  feet 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability: 

a.  Visual  Observations:  No  misalignment  or  settlement  of  the 
structure  was  observed.  The  emergency  spillway  is  in  good  condition. 

b.  Design  and  Construction  Data;  No  design  data  was  available  for 
review. 

c.  Operating  Records;  Operation  of  the  structure  does  not  appear  to 
adversly  affect  structural  stability. 

d.  Post  Construction  Changes:  None  known 

e.  Seismic  Stability;  Seismic  stability  computations  are  not  available. 
The  reservoir  is  located  in  seismic  zone  1 and  is  assumed  to  present 
no  hazard  unless  static  conditions  are  unfavorable  or  marginal. 
Verification  of  embankment  stability  should  be  provided  by  the  owner. 


SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment: 

a.  Safety;  The  dam  does  not  appear  to  present  a danger  to  life  or 
property,  based  on  our  visual  inspection. 

b.  Adequacy  of  Information;  The  information  made  available  was  not 
adequate  for  complete  analysis  of  the  dam.  The  validity  of  available 
information  appears  to  be  good.  The  information  does  not  include 
stability  analysis. 

c.  Urgency;  'Jo  emergency  or  immediate  future  action  is  necessary  for 
this  structure. 

d.  Necessity  for  Future  Analysis;  A formal  detailed  follow  up  study 
is  not  necessary. 

A review  of  embankment  stability  should  be  completed  by  the  owner  to 
determine  whether  the  embankment  meets  current  state  of  the  art 
criteria. 

7.2  Recommendations ; 

1.  A review  of  soils  and  stability  analysis  data  should  be  completed  by 
the  owner  or  their  consultants. 

2.  A formal  surveillence  program  should  be  established  and  followed  for 
the  structure. 

3.  The  owner  should  continue  his  excellent  maintenance  program. 
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Downsville  Dam  - Pepacton  Reservoir 


Pepacton  Reservoir  is  located  in  the  Cat skill  Mountains  which  has  a 
unique  geological  history.  Most  of  the  bedrock  in  the  Catskills  are  of 
Devonian  age.  These  rocks  were  deposited  in  a terrestrial  environment. 

During  the  Acadian  Orogeny  to  the  east,  large  quantities  of  clay,  sand 
and  gravel  were  stripped  from  the  immense  new  mountains  and  deposited  in 
the  sea.  This  continued  until  New  York  was  covered  by  a vast  compound 
delta  and  alluvial  plain.  Because  supply  of  erosional  debris  exceeded 
subsidence  of  tne  sea  floor,  the  Catskill  Delta  or  Clastic  Wedge  developed 
rapidly.  In  all,  approximately  7,500  ft.  of  strata  can  be  measured  in 
the  Catskill  Mountains  while  in  western  Pennsylvania  similarly  aged  deposits 
are  only  a few  hundred  feet  thick. 

In  a general  way,  the  deltic  deposits  tend  to  be  sorted  across  the  state. 

The  coarsest  sediments,  sands  and  gravels,  ware  deposited  nearest  to  the 
source  while  fewer  sediment  silts  and  clays  were  deposited  farther  west. 
Because  the  bedrock  near  the  Downsville  Dam  was  deposited  near  the  source, 
they  are  chiefly  composed  of  sandstone.  In  addition  to  being  deposited  in 
a terrestrial  environment  these  sediments  were  oxidized  and  have  a reddish 
color.  Occasionally  these  rocks  are  called  the  Catskill  Red-Beds. 

Locally  the  bedrock  at  the  Downsville  Dam  is  part  of  the  Walton  Formation. 
These  rocks  are  similar  to  other  red-beds  and  are  durable  and  very  resis- 
tant to  erosion.  This  is  indicated  by  the  fact  that  most  of  the  Catskill 
Clastic  Wedge  still  exist  after  360  m.y.  of  exposure  to  weathering  and  that 
its  source  area,  the  Acadian  Mountains,  have  been  extremely  eroded  away. 

During  the  Pleistocene  Epoch,  the  Pepacton  Reservoir  area  and  the  Catskill 
Mountains  were  glaciated  by  both  the  continental  ice  sheets  and  later  by 
local  valley  glaciers.  The  continental  ice  sheets  contributed  mostly  to 
the  present  day  topography  of  the  area.  The  East  Branch  of  the  Delaware 
River  Valley,  which  is  the  Pepacton  Valley  was  enlarged  from  a pre-Pleistocene 
valley  by  the  ice  sheet.  Valleys  oriented  normal  to  the  ice  movement,  such 
as  the  Pepacton  valley,  generally  have  thick  deposits  of  drift,  '’’his 
drift  is  unsorted  and  contain  a large  variety  of  sediment  sizes.  The 
drift  is  approximately  100  feet  thick  near  the  dam  site. 


During  the  retreat  of  the  ice  sheet,  the  East  Branch  of  the  Delaware  River 
was  a major  drainage  route  for  run  off.  Several  now  following  north  streams, 
such  as  Schoharie  Creek,  were  blocked  by  the  ice  sheet.  This  caused  them 
to  drain  south  through  the  Pepacton  Valley.  Some  of  the  drift  was  stratified 
and  sorted  by  this  action.  Gravel  and  sand  pockets  can  be  found  through  out 
this  valley. 


Local  valley  glaciers  were  limited  to  the  higher  elevations.  But  they  also 
contributed  outwash  to  the  Pepacton  valley. 
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Photograph  Index 


1.  Upstream  slope  form  left  abutment  looking  toward  spillway  weir. 

2.  Downstream  slope  from  right  abutment. 

3.  Side  channel  weir  and  emergency  spillway. 

4 & 5.  Emergency  spillway  exit  channel  and  inclined  tunnel. 

6.  End  of  emergency  spillway  exit  channel  and  stilling  basin.  End  of 
40  foot  diameter  tunnel  is  below  water  level. 

7.  Downstream  exposure  from  top  of  dam. 
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PERTINENT  CORRESPONDENCE  AND  REPORTS 


Form  K-tl.  t-l  l'.t-JOO  t’ttMlt) 
Ord.  7-0i-S 


STATE  OF  NEW  YORK 


km 


DEPARTMENT  OF  PUBUC  WORKS 


Received-..- 

Disposition 

Foundation  inspected — 

Structure  inspected 


ALBANY 


Dam  No /..rir.te.Z... 


l-JUJJdL 


h 


V 

Application  for  the  Construction  or  Reconstruction  of  a Dam 

^ Application  is  hereby  made  to  the  Superintendent  of  Public  Works,  Albany,  N.  Y.,  in  compliance  with  the 

^ provisions  of  Section  948  of  the  Conservation  Law  (see  third  page  of  this  application)  for  the  approval  of  specifica- 

Nion,  and  doUiled  drawings,' 

nant  works* 

herewith  submitted  for  the  | of  a dam  herein  described.  All  provisions  of  law  will  be  complied 

with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application  about 

August,  1954 


(D«t«)  Hast  Branch  of  the 
1.  The  dam  will  be  on...?™5!^i.™-J?AT®? 


Delaware  River 


town  of 

and  - 


dam  will  be  flowing  into- 

colons  ter County  of Del^re  

about  one  nile  upstream  from  the  Village  of  Downsville 

(Give  exact  dUUnc*  and  direction  from  a well-known  bridge,  dam,  village  main  c rose- roads  or  month  of  a stream) 

s- ... Andes 


2.  Location  of  dam  is  shown  on  the_ 
United  States  Geological  Survey. 

3.  The  name  of  the  owner  is 

4. -  The  address  of  the  owner  is 

5.  The  dam  will  be  used  for 


quadrangle  of  the 


The  City  of  Hew  York 

How  York,  Hew  Yoik 

Water  Supply 

reservoir 

it^pand  flood  any  State  land: 


6.  Will  any  part  of  the  dam  be  built  upon  or  it£pand  flood  any  State  lands?— 

372 

7.  The  watershed  above  the  proposed  dam  is 

rosorvoir 

8.  The  proposed  dam  will  create  alf <3iiA  area  at  the  spillcrcst  elevation  of 

20  billion 

and  will  impound cubic  feet  of  water. 


-square  miles. 


B.700 


to  the  superintendent  of  public  works  who  shall  thereupon  pay  the  same  into  the  st3te  treasury.  Any  amount 
so  levied  shall  thereupon  become  and  be  a lien  upon  the  real  property  atlected  thereby,  to  the  same  extent  as  any 
tax  levy  becomes  and  is  a lien  thereon. 

Any  person  in  interest  may,  within  thirty  days  from  the  service  of  any  such  order,  appeal  to  the  supreme 
court  to  determine  the  reasonableness  of  such  order.  At  any  time  during  such  appeal  to  the  supreme  court  upon 
at  least  three  days’  notice,  the  party  appealing  may  apply  for  an  order  directing  any  question  of  fact  to  be  tried 
and  determined  by  a jury,  and  the  court  shall  thereupon  cause  such  question  to  be  stated  for  trial  accordingly  and 
the  findings  of  the  jury  upon  such  question  shall  be  conclusive.  Appeals  may  be  taken  from  the  supreme  court 
to  the  appellate  division  of  the  supreme  court  and  to  the  court  of  appeals  in  such  cases,  subject  to  the  limitations 
provided  in  the  civil  practice  act. 

This  section  shall  not  apply  to  a dam  where  the  area  draining  into  the  pond  formed  thereby  does  not  exceed 
one  square  mile,  unless  the  dam  is  more  than  ten  feet  in  height  above  the  natural  bed  of  the  stream  at  any  point 
or  unless  the  quantity  of  water  which  the  dam  impounds  exceeds  one  million  gallons;  nor  to  a dock,  pier,  wharf 
or  other  structure  under  the  jurisdiction  of  the  department  of  docks,  if  any,  in  a city  of  over  one  hundred  and 
seventy-five  thousand  population.  This  section  as  hereby  amended  shall  not  impair  the  effect  of  an  order  hereto- 
fore made  by  the  conservation  commission  or  commissioner  under  this  section  prior  to  the  taking  effect  of  chapter 
four  hundred  and  ninety-nine  of  the  laws  of  nineteen  hundred  and  twenty-one,  nor  require  the  approval  by  the 
superintendent  of  public  works,  of  plans  and  specifications  theretofore  approved  by  such  commission  or  comis- 
sioner  under  this  section. 

The  foregoing  information  is  correct  to  the  best  of  my  knowledge  and  belief,  and  the  construction  will  be 


carried  out  in  accordance  with  the  approved  plans  and  specifications. 


TIB  0 Hr  OF  JT37  Y03K 


— , Owner 


By — 


\ Address  oT~Stgner. 


Secretary.  Board  of  Water  Supply 

120  '..'all  Street,  Eew  York:  5,  Hew  Yorfc 


rized  agent  of  owner. 


...  Date May  9,  195?- 


INSTRUCTIONS 

Read  carefully  on  the  third  page  of  this  application  the  law  setting  forth  the  requirements  to  be  complied  with 
in  order  to  construct  or  reconstruct  a dam. 

Each  application  for  the  construction  or  reconstruction  of  a dam  must  be  made  on  this  standard  form,  copies 
of  which  will  be  furnished  upon  request  to  the  Department  of  Public  Works,  Albany,  N.  Y.  The  application  must 
be  accompanied  by  three  sets  of  plans,  and  specifications.  The  information  furnished  must  be  in  sufficient  detail  in 
order  that  the  stability  and  safety  of  the  dam  can  be  determined.  In  cases  of  large  and  important  dams  assumptions 
made  in  calculating  stresses  and  stability  should  be  given. 

Samples  of  materials  to  be  used  in  the  dam  and  of  the  material  on  which  the  dam  is  to  be  founded  may  be 
asked  for,  but  need  not  be  furnished  unless  requested. 

If  the  dam  constitutes  a part  of  a public  water  supply,  application  should  be  made  to  the  Water  Power  and 
Control  Commission  under  Article  XI  of  the  Conservation  Law. 

An  application  for  the  construction  or  reconstruction  of  a dam  must  be  signed  by  the  prospective  owner  of 
the  dam  or  his  duly  authorized  agent.  The  address  of  the  signer  and  the  date  must  be  given  as  provided  for  on 
the  last  page  of  the  application  form. 


SECTION  948  OF  THE  CONSERVATION  LAW 


| 948.  Structures  for  impounding  water;  inspection  of  docks;  penalties.  No  structure  for  impounding  water 
and  no  dock,  pier,  wharf  or  other  structure  used  as  a landing  place  on  waters  shall  be  erected  or  reconstructed 
by  any  public  authority  or  by  any  private  person  or  corporation  without  notice  to  the  superintendent  of  public 
works,  nor  shall  any  such  structure  be  erected,  reconstructed  or  maintained  without  complying  with  such  conditions 
as  the  superintendent  of  public  works  may  by  order  prescribe  for  safeguarding  life  or  property  against  danger 
therefrom.  No  order  made  by  the  superintendent  of  public  works  shall  be  deemed  to  authorize  ,any  invasion  of 
any  property  rights,  public  or  private,  by  any  person  in  carrying  out  the  requirements  of  such  order.  The  superin- 
tendent of  public  works  shall  have  power,  whenever  in  his  judgment  public  safety  shall  so  require,  to  make  and 
serve  an  order,  setting  forth  therein  his  findings  of  fact  and  his  conclusions  therefrom,  directing  any  person,  corpora- 
tion, officer  or  board,  constructing,  maintaining  or  using  any  structure  hereinbefore  referred  to,  either  remove  the 
said  structure  or  to  repair  or  reconstruct  the  same  within  such  reasonable  time  and  in  such  manner  as  shall  be  speci- 
fied in  such  order,  and  it  shall  be  the  duty  of  every  such  person,  corporation,  officer  or  board,  to  obey,  observe  and 
comply  with  such  order  and  with  the  conditions  prescribed  by  the  superintendent  of  public  works  for  safeguarding 
life  or  property  against  danger  therefrom,  and  every  person,  corporation,  officer  or  board  failing,  omitting  or 
neglecting  so  to  do,  or  who  hereafter  erects  or  reconstructs  any  such  structure  hereinbefore  referred  to  without 
submitting  to  the  superintendent  of  public  works  and  obtaining  his  approval  of  plans  and  specifications  for  such 
structures  when  required  so  to  do  by  his  order  or  hereafter  fails  to  remove,  erect  or  to  reconstruct  the  same  in 
accordance  with  the  plans  and  specifications  so  approved  shall  forfeit  to  the  people  of  this  State  a sum  not  to  exceed 
five  hundred  dollars  to  be  fixed  by  the  court  for  each  and  every  offense ; every  violation  of  any  such  order  shall  be 
a separate  and  distinct  offense,  and,  in  such  case  of  a continuing  violation,  every  day’s  continuance  thereof  shall 
be  and  be  deemed  to  be  a separate  and  distinct  offense.  Such  order  shall  not  contain  any  provision  to  compel  the 
owner  to  make  repairs  or  proceed  with  reconstruction  as  specified  in  this  section  by  any  type  of  construction  other 
than  that  of  the  dam  itself.  In  addition  to  said  forfeiture  upon  the  violation  of  any  such  order,  the  superintendent 
of  public  works  shall  have  power  to  enter  upon  the  lands  and  waters  where  such  structures  are  located,  for  the 
purpose  of  removing,  repairing  or  reconstructing  the  same,  and  to  take  such  other  and  further  precautions  which 
he  may  deem  necessary  to  safeguard  life  or  property  against  danger  therefrom.  In  removing,  repairing  and  recon- 
structing such  dam  the  superintendent  shall  not  deviate  from  the  method,  manner  or  specifications  contained  in 
the  original  order.  The  superintendent  of  public  works  shall  certify  the  amount  of  the  costs  and  expenses  incurred 
by  him  for  the  removal,  repair  or  reconstruction  aforesaid,  or  in  anywise  connected  therewith,  to  the  board  of 
supervisors  of  the  county  or  counties  in  which  the  said  lands  and  waters  are  located,  whereupon  it  shall  be  the  duty 
of  such  board  of  supervisors  to  add  the  amount  so  certified  to  the  assessment  rolls  of  such  locality  or  localities 
as  a charge  against  the  real  property  upon  which  the  dam  is  located  designated  or  described  by  the  superintendent 
of  public  works  as  chargeable  therewith,  and  to  issue  its  warrant  or  warrants  for  the  collection  thereof.  Thereupon 
it  shall  become  the  duty  of  such  locality  or  localities  through  their  proper  officers  to  collect. the  amount  so  certified 
in  the  same  manner  as  other  taxes  are  collected  in  such  locality  or  localities,  and  when  collected  to  pay  the  same 


I 


0 


inches. 


Of.1 

9.  The  maximum  height  of  the  proposed  dam  above  the  bed  of  the  stream  is feet 

10.  Inc  lowest  part  of  the  natural  shore  of  thc.pomih feet  vertically  above  the  spillcrcst, 

and  everywhere  else  the  shore  will  be  at  least- ,8i -feet  above  the  spillcrcst. 

11.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 

failure  of  the  proposed  dam  Dap  Is  designed  lblo  failure 


12.  The  natural  material  of  the  bed  on  which  the  proposed  dam  will  rest  is  (clay,  sand,  gravel,  boulders, 

granite,  shale,  slate,  limestone,  etc) Sand,  gravel  and  bouldera. Concrete  cut-off  vrall  con- 

Btructod  to  bed  rode  (sandstoao ). 

13.  Facing  downstream,  what  is  the  nature  of  material  composing  the  right  bank? Some  aa  Ko.  12 


14.  Facing  downstream,  what  is  the  nature  of  the  material  composing  the  left  bank? Some  aa  Fo.  12 


15.  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing 

effect  of  exposure  to  air  and  to  water,  uniformity,  etc r— bearing, 

Overburden  partly  pervious  bat  seepage  prevented  by  concrete  cut-off  wall  sealed 
to  rode* 


16.  Are  there  any  porous  seams  or  fissures  beneath  the  foundation  of  the  proposed  dam?. 

Hone  indicated  by  borings. 


17.  Wastes.  The  spillway  of  the  above  proposed  dam  will  be feet  long  in  the  clear;  the  waters 

See  Sheet  13,  Aoo,  65833  and 

will  be  held  at  the  right  end  by  a the  top  of  which  will  be feet  above 

Sheet  14,  Acc.  66849  of  contract  drawings, 

the  spillcrcst,  and  have  a top  width  of feet;  and  at  the  left  end  by  a 

the  top  of  which  will  be feet  above  the  spillcrcst,  and  have  a top  width  ef- 


fect. 


18.  The  spillway  is  designed  to  safely  discharge **.??-* 000 cubic  feet  per  second. 

19.  Pipes,  sluice  gates,  etc.,  for  flood  discharge  will  be  provided  through  the  dam  as  follows ; 

Hone  provided 


20.  What  is  the  maximum  height  of  flash  boards  which  will  used  on  this  dam?. 

21.  Apron.  Below  the  proposed  dam  there  will  be  an  apron  built  of 

*eet  long  across  the  stream, feet  wide  and feet  thick. 

22.  Does  this  dam  constitute  any  part  of  a public  water  supply? 


Bono 

None 


Tbs 
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Form  K>tt.  S-l-49 -iO#  <90-1 1«> 
Ord. 


STATE  OF  NEW  YORK 


mm 


DEPARTMENT  OF  PUBLIC  WORKS 


ALBANY 


Received 


Dam  No._ 


Disposition — 

Foundation  inspected- 

Structure  inspected 


WatersheA^^Vi?^ ?&!f±£L 


Application  for  the  Construction  or  Reconstruction  of  a Dam 

Application  is  hereby  made  to  the  Superintendent  of  Public  Works,  Albany,  N.  Y.,  in  compliance  with  the 
provisions  of  Section  948  of  the  Conservation  Law  (see  third  page  of  this  application)  for  the  approval  of  specifica- 
tions and  detailed  drawings,  marked-^^.^-i0-?^-^071.  °f-  the  I)CTvn?vi.lle  *«?. .gL-gggjgT 
nant  works. 

herewith  submitted  for  the  jx^^truc^n  ] a dam  herein  described.  All  provisions  of  law  will  be  complied 

with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application  about 

August,  1964 


(Date)  3ast  Branch  of  the  _ , 

1.  The  dam  will  be  ™ Delaware  River flowing  into 

town  of Colchester County  of 

about  one  mile  upstream  from  the  Village  of  Lownsville 


.in  the 


Colches  ter 


(Oirt  met  distance  and  direction  from  a wall-known  bridge,  dam,  village  main  eroae-roads  or  month  of  a atraam) 

..  ^iues  . 


2.  Location  of  dam  is  shown  on  the 

United  States  Geological  Survey. 

The  City  of  Few  York 

3.  The  name  of  the  owner  is 

. _ ..  ...  . Few  York,  Few  York 

4.  The  address  of  the  owner  is 

5.  The  dam  will  be  used  for 

reseryoijr 

6.  Will  any  part  of  the  dam  be  built  upon  or  its:  pond  flood  any  State  lands  ?_ 

’ 372 

7.  The  watershed  above  the  proposed  dam  is 

reservoir 

8.  The  proposed  dam  will  create  a^pond  area  at  the  spillcrest  elevation  of 

20  billion  . . , . ■ 

and  will  impound cubic  feet  of  water. 


.quadrangle  of  the 


..square  miles. 


5.700 


( 


to  the  superintendent  of  public  works  who  shall  thereupon  pay  the  same  into  the  state  treasury.  Any  amount 
so  levied  shall  thereupon  become  and  be  a lien  upon  the  real  property  affected  thereby,  to  the  same  extent  as  any 
tax  levy  becomes  and  is  a lien  thereon. 

Any  person  in  interest  may,  within  thirty  days  from  the  service  of  any  such  order,  appeal  to  the  supreme 
court  to  determine  the  reasonableness  of  such  order.  At  any  time  during  such  appeal  to  the  supreme  court  upon 
at  least  three  days’  notice,  the  party  appealing  may  apply  for  an  order  directing  any  question  of  fact  to  be  tried 
and  determined  by  a jury,  and  the  court  shall  thereupon  cause  such  question  to  be  stated  for  trial  accordingly  and 
the  findings  of  the  jury  upon  such  question  shall  be  conclusive.  Appeals  may  be  taken  from  the  supreme  court 
to  the  appellate  division  of  the  supreme  court  and  to  the  court  of  appeals  in  such  cases,  subject  to  the  limitations 
provided  in  the  civil  practice  act. 

This  section  shall  not  apply  to  a dam  where  the  area  draining  into  the  pond  formed  thereby  does  not  exceed 
one  square  mile,  unless  the  dam  is  more  than  ten  feet  in  height  above  the  natural  bed  of  the  stream  at  any  point 
or  unless  the  quantity  of  water  which  the  dam  impounds  exceeds  one  million  gallons;  nor  to  a dock,  pier,  wharf 
or  other  structure  under  the  jurisdiction  of  the  department  of  docks,  if  any,  in  a city  of  over  one  hundred  and 
seventy-five  thousand  population.  This  section  as  hereby  amended  shall  not  impair  the  effect  of  an  order  hereto- 
fore made  by  the  conservation  commission  or  commissioner  under  this  section  prior  to  the  taking  effect  of  chapter 
four  hundred  and  ninety-nine  of  the  laws  of  nineteen  hundred  and  twenty-one,  nor  require  the  approval  by  the 
superintendent  of  public  works,  of  plans  and  specifications  theretofore  approved  by  such  commission  or  comis- 
sioner  under  this  section. 


The  foregoing  information  is  correct  to  the  best  of  my  knowledge  and  belief,  and  the  construction  will  be 
carried  out  in  accordance  with  the  approved  plans  and  specifications. 


INSTRUCTIONS 

Read  carefully  on  the  third  page  of  this  application  the  law  setting  forth  the  requirements  to  be  complied  with 
in  order  to  construct  or  reconstruct  a dam. 

Each  application  for  the  construction  or  reconstruction  of  a dam  must  be  made  on  this  standard  form,  copies 
of  which  will  be  furnished  upon  request  to  the  Department  of  Public  Works,  Albany,  N.  Y.  The  application  must 
be  accompanied  by  three  sets  of  plans,  and  specifications.  The  information  furnished  must  be  in  sufficient  detail  in 
order  that  the  stability  and  safety  of  the  dam  can  be  determined.  In  cases  of  large  and  important  dams  assumptions 
made  in  calculating  stresses  and  stability  should  be  given. 

Samples  of  materials  to  be  used  in  the  dam  and  of  the  material  on  which  the  dam  is  to  be  founded  may  be 
asked  for,  but  need  not  be  furnished  unless  requested. 

If  the  dam  constitutes  a part  of  a public  water  supply,  application  should  be  made  to  the  Water  Power  and 
Control  Commission  under  Article  XI  of  the  Conservation  Law. 

An  application  for  the  construction  or  reconstruction  of  a dam  must  be  signed  by  the  prospective  owner  of 
the  dam  or  his  duly  authorized  agent.  The  address  of  the  signer  and  the  date  must  be  given  as  provided  for  on 
the  last  page  of  the  application  form. 

SECTION  948  OF  THE  CONSERVATION  LAW 

§ 948.  Structures  for  impounding  water;  inspection  of  docks;  penalties.  No  structure  for  impounding  water 
and  no  dock,  pier,  wharf  or  other  structure  used  as  a landing  place  on  waters  shall  be  erected  or  reconstructed 
by  any  public  authority  or  by  any  private  person  or  corporation  without  notice  to  the  superintendent  of  public 
works,  nor  shall  any  such  structure  be  erected,  reconstructed  or  maintained  without  complying  with  such  conditions 
as  the  superintendent  of  public  works  may  by  order  prescribe  for  safeguarding  life  or  property  against  danger 
therefrom.  No  order  made  by  the  superintendent  of  public  works  shall  be  deemed  to  authorize  any  invasion  of 
any  property  rights,  public  or  private,  by  any  person  in  carrying  out  the  requirements  of  such  order.  The  superin- 
tendent of  public  works  shall  have  power,  whenever  in  his  judgment  public  safety  shall  so  require,  to  make  and 
serve  an  order,  setting  forth  therein  his  findings  of  fact  and  his  conclusions  therefrom,  directing  any  person,  corpora- 
tion, officer  or  board,  constructing,  maintaining  or  using  any  structure  hereinbefore  referred  to,  either  remove  the 
said  structure  or  to  repair  or  reconstruct  the  same  within  such  reasonable  time  and  in  such  manner  as  shall  be  speci- 
fied in  such  order,  and  it  shall  be  the  duty  of  every  such  person,  corporation,  officer  or  board,  to  obey,  observe  and 
comply  with  such  order  and  with  the  conditions  prescribed  by  the  superintendent  of  public  works  for  safeguarding 
life  or  property  against  danger  therefrom,  and  every  person,  corporation,  officer  or  board  failing,  omitting  or 
neglecting  so  to  do,  or  who  hereafter  erects  or  reconstructs  any  such  structure  hereinbefore  referred  to  without 
submitting  to  the  superintendent  of  public  works  and  obtaining  his  approval  of  plans  and  specifications  for  such 
structures  when  required  so  to  do  by  his  order  or  hereafter  fails  to  remove,  erect  or  to  reconstruct  the  same  in 
accordance  with  the  plans  and  specifications  so  approved  shall  forfeit  to  the  people  of  this  State  a sum  not  to  exceed 
five  hundred  dollars  to  be  fixed  by  the  court  for  each  and  every  offense ; every  violation  of  any  such  order  shall  be 
a separate  and  distinct  offense,  and,  in  such  case  of  a continuing  violation,  every  day’s  continuance  thereof  shall 
be  and  be  deemed  to  be  a separate  and  distinct  offense.  Such  order  shall  not  contain  any  provision  to  compel  the 
owner  to  make  repairs  or  proceed  with  reconstruction  as  specified  in  this  section  by  any  type  of  construction  other 
than  that  of  the  dam  itself.  In  addition  to  said  forfeiture  upon  the  violation  of  any  such  order,  the  superintendent 
of  public  works  shall  have  power  to  enter  upon  the  lands  and  waters  where  such  structures  are  located,  for  the 
purpose  of  removing,  repairing  or  reconstructing  the  same,  and  to  take  such  other  and  further  precautions  which 
he  may  deem  necessary  to  safeguard  life  or  property  against  danger  therefrom.  In  removing,  repairing  and  recon- 
structing such  dam  the  superintendent  shall  not  deviate  from  the  method,  manner  or  specifications  contained  in 
the  original  order.  The  superintendent  of  public  works  shall  certify  the  amount  of  the  costs  and  expenses  incurred 
by  him  for  the  removal,  repair  or  reconstruction  aforesaid,  or  in  anywise  connected  therewith,  to  the  board  of 
supervisors  of  the  county  or  counties  in  which  the  said  lands  and  waters  are  located,  whereupon  it  shall  be  the  duty 
of  such  board  of  supervisors  to  add  the  amount  so  certified  to  the  assessment  rolls  of  such  locality  or  localises 
as  a charge  against  the  real  property  upon  which  the  dam  is  located  designated  or  described  by  the  superintendent 
of  public  works  as  chargeable  therewith,  and  to  issue  its  warrant  or  warrants  for  the  collection  thereof.  Thereupon 
it  shall  become  the  duty  of  such  locality  or  localities  through  their  proper  officers  to  collect  the  amount  so  certified 
in  the  same  manner  as  other  taxes  are  collected  in  such  locality  or  localities,  and  when  collected  to  pay  the  same 
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9.  The  maximum  height  of  the  proposed  dam  ahnvo  th«*  bed  of  the  stream  is feet inches. 

iv<j‘  rvoir  at  the  cU”i  abufcv.-v*  Jo  ~-i 

10.  The  lowest  part  of  the  natural  shore  of  the  pond  js feet  vertically  above  the  spillcrcst, 


and  everywhere  else  the  shore  will  be  at  least ±2 


feet  above  the  spillcrcst. 


11.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 
failure  of  the  proposed  dam ls  £esiQied  any  possible  failure ___ 


12.  The  natural  material  of  the  bed  on  which  the  proposed  dam  will  rest  is  (day,  sand,  gravel,  boulders, 

. . * . ,•  , , N Sand,  gravel  and  boulders.  Concrete  cut-off  wall  con- 

structed  to  bed  rock  (s.andstone ). 

13.  Facing  downstream,  what  is  the  nature  of  material  composing  the  right  bank? i.§__ 

14.  Facing  downstream,  what  is  the  nature  of  the  material  composing  the  left  bank? .§SEV3__a.S_iJi.«-JL&. 

15.  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing 

effect  of  exposure  to  air  and  to  water,  uniformity,  etc 

Overburden  partly  pervious  but  seepage  prevented  by  concrete  cut-off  wall  sealed 

to  crock* 

16.  Are  there  any  porous  seams  or  fissures  beneath  the  foundation  of  the  proposed  dam?. — uua 

Kone  indicated  by  borings, 

17.  Waste s.  The  spillway  of  the  above  proposed  dam  will  be..._ feet  long  in  the  dear;  the  waters 

See  Sheet  13,  Aco,  66833  and 

will  be  held  at  the  right  end  by  a the  top  of  which  will  be..-! feet  above 

• Shoot  14,  Acc,  66849  of  contrast  drawings. 

the  spillcrcst,  and  have  a top  width  of feet ; and  at  the  left  end  by  a 

the  top  of  which  will  be feet  above  the  spillcrest,  and  have  a top  width  of feet. 


• 18.  The  spillway  is  designed  to  safdy  discharge 


..cubic  feet  per  second. 


19.  Pipes,  sluice  gates,  etc.,  for  flood  discharge  will  be  provided  through  the  dam  as  follows : 

Kono  provided 


20.  What  is  the  maximum  height  of  flash  boards  which  will  used  on  this  dam?_ 

21.  Apkon.  Below  the  proposed  dam  there  will  be  an  apron  built  of 


feet  long  across  the  stream, . 


-feet  wide  and 


.feet  thick. 


Tone 


22.  Does  this  dam  constitute  any  part  of  a public  water  supply  ?_ 
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Administrative  Code  of  The  City  of  New  York,  and  such  bidder  will  also  be  liable 
to  pay  to  The  City,  on  demand,  the  excess  cost  of  the  work,  based  on  the  contract 
prices  for  which  the  work  shall  subsequently  be  relet,  including  the  cost  of  re- 
letting and  less  the  amount  of  such  deposit.  If  the  said  bidder  to  whom  the  con- 
tract is  awarded  shall  execute  the  contract  and  furnish  the  said  security  within  the 
time  aforesaid,  the  amount  of  his  deposit  will  be  returned  to  him. 

. . . Approximate 

Statement  of  Quantities. — The  following  is  a statement,  based  upon  the  esti-  qu.ntitie». 
mate  of  the  Engineer,  of  the  quantities  of  the  various  items  of  work,  and  of  the 
nature  and  extent,  as  nearly  as  practicable,  of  the  work  required;  the  several  bids 
will  be  computed,  tested  and  canvassed  by  the  quantities  and  kinds  of  work  men- 
tioned in  this  statement,  viz. : 


APPROXIMATE  STATEMENT  OF  QUANTITIES 


Item  1.  Borings 


Open-  Cut  Items 


18,000  linear  feet. 


Stream  control Lump  sum. 

Removal  of  soil 9,000  cubic  yards. 

Earth  excavation  175,000  cubic  yards. 

Rock  excavation  in  open  cut 560,000  cubic  yards. 

Preparation  of  rock  surfaces 2,000  square  yards. 

Rolled  embankment,  Class  A 1,950,000  cubic  yards. 

Rolled  embankment,  Class  B 4,750,000  cubic  yards. 

Refilling  and  embanking 550,000  cubic  yards. 

Rock  embanking 1 ,050,000  cubic  yards. 

Surface  dressing  and  grassing 100,000  cubic  yards. 

Timber  and  lumber  in  open  cut 100  M feet  B.M. 

Concrete  masonry  in  open  cut 80,000  cubic  yards. 

Ihry  rubble  masonry  and  paving 36,000  cubic  yards. 

Rubble  paving  in  mortar 4,700  cubic  yards. 

Stone  masonry  in  mortar 150 cubic  yards. 

stur.v  facing  in  mortar 14,000  cubic  yards. 

' ■raniic  coping,  trim  and  curb 2,000  cubic  yards. 


Sr:  ..  lacing  masonry. 


80.000  cubic  yards. 

36.000  cubic  yards. 
4,700  cubic  yards. 

150  cubic  yards. 

14.000  cubic  yards. 
2,000  cubic  yards. 

140  cubic  yards. 


140  cubic  yards. 


Item  zO.  Brick  backing  masonry 

Item  21.  Roof  of  superstructure  of  release  water 
chamber 

Item  22.  Concrete  pavement  

Item  23.  Bituminous  macadam  pavement 

Item  24.  Bituminous  material  

Item  25.  Run  of  bank  gravel 

Item  26.  Structural  steel  


325  square  yards. 
300  cubic  yards. 
1,100  cubic  yards. 

19.000  gallons. 

2.000  cubic  yards. 
150,000  pounds. 


Shaft  and  Tunnel  Items 


4,200  cubic  yards. 
5,900  cubic  yards. 
200  cubic  yards. 
200  cubic  yards. 

200.000  pounds. 

20  M feet  B.M 

350.000  pounds. 

150  linear  feet 
of  shaft. 


Item  27.  Sinking  shaft 

Item  28.  Excavation  of  tunnel 

Item  29.  Enlargements  of  shaft  and  tunnel 

Item  30.  Protective  coatings  of  cement  mortar. .... 
Item  31.  Structural  steel  support  in  shaft  and  tunnel 

Item  32.  Timbering  in  shaft  and  tunnel 

Item  33.  Steel  interlinings 

Item  34.  Forms  for  masonry  linings  of  shaft 


Item  35.  Forms  for  masonry  linings  of  valve  and  still 
ing  chambers 


130  linear  feet 
of  chamber. 


Item  36.  Forms  for  masonry  lining  of  release  water 
tunnel 


350  linear  feet 
of  tunnel. 

180  linear  feet 
of  tunnel. 

2,850  cubic  yards. 

17,500  cubic  yards. 

500  cubic  yards, 


Item  37.  Forms  for  masonry  lining  of  inclined  tunnel 


Item  38.  Concrete  masonry  in  shaft. . 
Item  39.  Concrete  masonry  in  tunnels 
Item  40.  Excess  concrete  masonry .. . 


General  Items 


100,000  million 

foot-gallons. 
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Item  42.  Drilling  holes  in  rock  or  masonry 2,500  linear  feet. 

Item  43.  Steel  pipes  for  grouting 6,000  linear  feet. 

Item  44.  Making  connections  for  grouting 800  connections. 

Item  45.  Sand  for  filters,  grout  and  protective  coatings 

of  cement  mortar 700  cubic  yards. 

Item  46.  Mixing  and  placing  grout 6,000  cubic  yards. 

Item  47.  Portland  cement 210,000  barrels. 

Item  48.  Crushed  stone  and  gravel 1,300  cubic  yards. 

Item  49.  Vitrified,  asbestos  cement  and  reinforced  con-- 

Crete  culvert  pipes 27,000  linear  feet. 

Item  50.  Steel  for  reinforcing  concrete 300,000  pounds. 

Item  51.  Cast  iron  and  steel  pipes  and  fittings 50,000  pounds. 

Item  52.  Miscellaneous  cast  iron,  wrought  iron  and 

steel 220,000  pounds. 

Item  53.  Bronze  pipe  castings 130,000  pounds. 

Item  54.  Miscellaneous  bronze,  brass,  copper,  lead  and 

monel  metal 18, 000  pounds. 

Item  55.  Articles  of  aluminum 14,000 pounds. 

Item  56.  Caring  for,  installing  and  testing  equipment 

and  metal  work  furnished  by  The  City....  210,000 pounds. 

Item  57.  Chlorination  250  clilorinator- 

months. 

Item  58.  Liquid  chlorine  350,000  pounds. 

Item  59.  Passenger  elevator Lump  sum. 

Item  60.  Sanitary  services  Lump  sum. 

Item  61.  Cleaning  up  Lump  sum. 


The  quantities  under  Item  1 and  Items  3 to  58,  inclusive,  are  approximate 
only,  being  estimated  by  the  Engineer  and  given  as  a basis  for  the  uniform  com- 
parison of  bids,  and  the  Board  does  not  expressly  or  by  implication  agree  that 
the  actual  amount  of  work  will  correspond  therewith. 

Bidders  are  required  to  submit  t’ncir  estimates  upon  the  following  express 
conditions,  which  shall  apply  to,  and  become  part  of,  every  bid  received,  viz. : 

Attention  is  called  to  the  uncertainty  in  the  quantities  of  some  of  the  kinds 
of  work  involved,  where  such  quantities  depend  upon  the  nature  and  quality  of  tile 

C-401 


Hasis  for 

comparing 

bids. 


Uncertainty 
in  some 
quantities. 


Prices  not 
changed  by 
change  of 
quantities. 


materials  encountered,  which  cannot  be  determined  in  advance.  Generally,  the 
intention  has  been  to  estimate  all  quantities  liberally. 

An  increase  or  decrease  in  the  quantity  for  any  item  shall  not  be  regarded 
as  a sufficient  ground  for  an  increase  or  decrease  in  the  price,  nor  in  the  time 
allowed  for  the  completion  of  the  work,  except  as  provided  in  the  contract. 


Bidders 
must  satisfy 
themselves  as 
to  accuracy  of 
approximate 
quantities. 


Balanced 

bidding. 


Bidders 
referred 
to  laws. 


No  bid 
withdrawn. 


No  bid  from 
person  in 
arrears  to 
City. 


Statement  of 
qualifications 
and  financial 
toadition. 


Bidders  must  satisfy  themselves,  by  personal  examination  of  the  location  of 
the  proposed  work  and  by  such  other  means  as  they  may  prefer,  as  to  the  actual 
conditions  and  requirements  of  the  work  and  the  accuracy  of  the  foregoing  esti- 
mate of  the  Engineer,  and  shall  not,  at  any  time  after  the  submission  of  a bid, 
disj'V.te  or  complain  of  such  statement  or  estimate  of  the  Engineer,  nor  assert 
that  there  was  any  misunderstanding  in  regard  to  the  nature  or  amount  of  the 
work  to  be  done. 

The  excavation,  masonry  and  other  parts  of  the  work  have  been  divided  into 
classes  and  items  in  order  to  enable  the  bidder  to  bid  for  the  different  portions  of 
the  work  in  accordance  with  his  estimate  of  their  costs,  so  that  in  the  event  of  an 
increase  or  decrease  in  the  quantity  of  any  particular  item  of  work,  the  actual 
quantity  executed  may  be  paid  for  at  the  price  bid  for  that  particular  item. 

The  attention  of  bidders  is  especially  called  to  the  provisions  of  Chapter 
41,  Title  K,  of  the  Administrative  Code  of  The  City  of  New  York,  as  to  the 
letting  of  contracts  and  payment  for  work ; to  the  Labor  Law  and  to  the  rules 
relating  to  mines  and  quarries,  tunnel  construction  and  control  of  silica  dust 
in  rock  drilling  promulgated  thereunder  by  the  Board  of  Standards  and  Appeals 
of  the  New  York  State  Department  of  Labor;  to  the  Workmen’s  Compensation 
Law;  to  the  Public  Health  Law,  and  to  Sections  734(l)-2.0  and  734(1)-2.1  of 
the  Administrative  Code  of  The  City  of  New  York. 

No  bid  will  be  allowed  to  be  withdrawn,  for  any  reason  whatever,  within  45 
days  after  it  has  been  deposited  with  the  Board  of  Water  Supply.  No  bid  will 
be  accepted  from,  nor  contract  awarded  to,  any  person  who  is  in  arrears  to  The 
City  of  New  York,  upon  debt  or  contract,  or  who  is  in  default,  as  surety  or 
otherwise,  upon  any  obligation  to  The  City  of  New  York. 

Before  the  award  of  the  contract,  any  bidder  may  be  required  to  show  that 
he  has  the  necessary  facilities,  experience,  ability  and  financial  resources  to  per- 
form the  work  in  a satisfactory  manner  and  within  the  time  stipulated,  and 
that  he  lias  bad  experience  in  constructing  works  of  the  same  nature.  Any  bidder 
may  be  required,  after  the  opening  of  bids,  to  fill  in,  upon  the  blank  form  to  be 
furnished  by  the  Board  to  the  bidder,  a statement  of  llie  the.'  existing  qualifi- 
cations and  financial  condition  of  the  bidder,  and  also  to  submit  the  bidder’s  last 
financial  statement  prepared  and  certified  to  by  a certified  public  accountant  and 
sworn  to  by  the  bidder. 
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tests,  the  Coiitractor  will  be  required  to  make  light  or  otherwise  acceptably  repair 
any  leaky  or  otherwise  defective  work  for  which  he  may  he  accountable.  'I  he 
Contractor  will  not  be  required  to  umvater  any  portion  of  the  work  Hooded  in 
consequence  of  making  such  tests  or  placing  the  structures  in  service.  During  the 
course  oi  the  work,  the  Contractor  will  be  required  to  test  such  valves,  pipes, 
drains,  slop  shutters  and  other  appurtenances  as  may  he  ordered,  and  lie  shall  do 
am  un watering  as  may  be  required  in  connection  therewith.  Work  done  in  con- 
nection with  any  of  the  testing  or  unwatering  required  by  this  section,  which  may 
be  properly  classified  under  any  appropriate  item,  shall  be  estimated  for  payment 
under  such  item  but  all  other  work  which  may  not  be  so  classified  shall  be  con- 
sidered as  having  been  included  in  the  prices  stipulated  for  the  various  items  of 
the  contract.  The  Contractor  shall  not  be  entitled  to  any  compensation  for  delay 
in  completing  any  portion  of  the  work  caused  by  such  testing,  except  for  an  exten- 
sion of  time  equivalent  to  the  delay. 


I 


BORINGS 


Item  1 


Sect.  1.1  Under  Item  1 the  Contractor  shall  make  borings  at  such  points  'needed, 
as  may  be  directed  on  and  in  the  vicinity  of  the  work  of  this  contract  and  at 
other  points  in  the  Pepacton  reservoir  area.  Such  borings  shall  comprise  the 
sinking  of  casings  to  a satisfactory  seat  in  sound  rock  and  core  drilling  to  such 
depth  as  required  to  determine  the  depth  and  character  of  the  earth  cover  and  the 
character  of  the  bed  rock,  the  sinking  of  casings  for  observation  purposes  and 
the  installation  of  piezometer  tips;  the  making  of  vertical,  horizontal  or  in- 
clined core  borings  in  rock  or  masonry  to  explore  the  ground  in  advance  of  the 
excavation,  for  grouting,  to  test  the  masonry  or  for  other  purposes.  As  a part 
of  the  work  under  this  item,  the  Contractor  shall  recover  and  preserve,  as  ordered, 
the  cores  and  such  wash  or  dry  samples  of  earth  and  other  materials  as  do  uot 
yield  cores,  shall  assist  the  Engineer  in  getting  necessary  measurements,  in  obtain- 
ing knowledge  of  the  materials  penetrated  and  in  observing  the  ground  water 
elevations,  and  shall  satisfactorily  restore  all  structures  and  areas  damaged  or 
disturbed  in  making  the  borings. 


Sect.  1.2  The  Contractor  shall  make  satisfactory  arrangements  to  begin  kltaScd* 
promptly,  as  soon  as  such  work  is  ordered,  all  borings  that  may  be  required  piSSKJjd*"1 
during  the  existence  of  this  contract,  and  shall  prosecute  the  work  on  each  boring  con<>nm,uiiy. 
during  at  least  eight  of  the  24  hours  of  every  working  day  until  that  boring  is 
satisfactorily  completed. 


Sect.  1.3  When  borings  are  required  that  interfere  with  other  work,  such  SfiTfSr*' 

other  operations  shall  be  suspended  or  delayed,  if  necessary,  to  permit  such  borings  other* 1,1 

to  be  satisfactorily  and  quickly  made.  The  Contractor  shall  not  be  entitled  to  any 
compensation  for  such  suspensions  or  delays  other  than  that  provided  in  the 
prices  stipulated  for  the  various  items  of  this  contract. 
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Sect.  1.4  Casings  for  borings  shall  lie  sunk  vertically  from  the  surface  of 
the  ground  or  excavations  in  earth,  or  may  he  placed  at  any  angle  in  holes  cored 
from  the  rock  in  the  shaft,  tunnels  or  other  excavations  if  necessary  to  case  off 
soft  rock.  Except  as  permitted  by  the  Engineer,  the  diameter  of  the  casings  used 
shall  not  be  less  than  that  which  will  permit  the  taking  of  154-inch  cores  when 
sound  rock  is  reached.  Flush  joint  casings  shall  be  used,  if  necessary,  and 
reaming  of  holes  shall  be  done,  if  ordered,  to  get  the  required  size  of  caring  to 
the  depth  at  which  the  required  cores  may  be  drilled.  Wash  and  dry  samples 
shall  be  taken  at  the  intervals  directed.  The  Contractor  shall  leave  in  place  any 
casings  for  borings  which  may  be  so  ordered  by  the  Engineer  and  shall  cut  off 
such  casings  at  the  elevations  directed  and  thread  and  cap  them  as  required. 
Casings  not  ordered  left  in  place  shall  be  removed  and,  when  ordered,  the  holes 
shall  be  fdled  with  sand  as  the  casings  are  pulled. 


Sect.  1.5  Blasting  for  the  removal  of  boulders  or  other  obstructions  to  the 
sinking  of  casings  will  he  allowed  only  at  such  places  and  with  such  charges  as 
will  not  damage  the  structures  built  under  this  contract  or  other  property. 

Sect.  1.6  All  core  drilling  shall  be  done  with  a diamond  drill.  Such  drilling 
shall  be  done  in  tbe  bed  rock  through  casings,  or  in  rock  or  masf  -v  at  ordered 
locations  in  the  shaft,  tunnel  or  open  cut  excavations.  Large  ' ' i.  shall  al-o 

be  drilled  if  they  cannot  be  removed  in  advance  of  the  casing  bj  r or  other 

methods.  In  bed  rock  as  large  a percentage  of  core  as  possible  s!  -red. 

To  this  end,  the  Contr'actor  shall  use  such  types  of  core  baric'  1 or 

approved  and  shall  regulate  the  speed  of  his  drill  and  remove  th  as  fre- 

quently as  directed.  Except  as  otherwise  permitted,  tbe  size  of  core  shall  not  be 
less  than  1^4  inches. 


Precautions 
against 
inflows 
of  water. 


Sect.  1.7  When  so  ordered,  borings  in  the  shaft  and  tunnels  shall  he  made 
through  plug  cocks  or  valves  on  pipes  set  in  the  rock  or  concrete  to  permit  inflows 


of  water  to  be  shut  off  and  grouted. 


Grouting 
core  boring-;. 


Preservation 
of  samples. 


Sect.  1.8  All  borings  made  from  the  ground  that  penetrate  the  rock  to 
depths  approaching  the  grade  of  the  tunnels  and,  unless  otherwise  ordered,  those 
near  the  shaft,  of  whatever  depth,  shall  he  fdled  with  grout  to  the  surface  of  the 
rock.  Core  borings  made  in  the  rock  from  the  shaft  or  tunnels  shall  lie  satisfac- 
torily grouted  under  pressure. 

Sect.  1.9  Samples  of  all  materials  penetrated  by  the  borings,  including 
rock  and  masonry  cores,  fragments  of  rock,  and  such  wash  and  dry  samples 
as  may  he  ordered  of  materials  which  will  not  core,  shall  be  preserved  in  receptacles 
furnished  by  the  Board,  numbered  and  marked  so  as  to  be  identified  readily  and 
delivered  to  such  place  or  places  as  may  be  ordered. 


Measurement 
and  payment. 


Sect.  1.10  The  quantity  to  be  paid  for  under  Item  1 shall  he  the  number 
of  linear  feet  of  completed  borings  measured  as  follows:  For  surface  borings, 
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the  total  depth  of  a boring  in  linear  feet  shall  be  measured  from  the  surface  of 
the  ground,  or  from  the  bottom  of  the  excavation  in  earth  or  rock  from  which 
the  boring  is  started,  to  the  elevation  of  the  bottom  of  the  casing  or  to  the  cutting 
edge  of  the  core  bit  in  the  bottom  of  the  boring  in  rock  or  to  the  bottom  of  the 
lowest  piece  of  core  in  the  core  barrel  if  the  entire  core  is  not  recovered,  l'or 
core  borings  in  rock  or  masonry  in  the  shaft,  tunnels  or  elsewhere,  the  total  depth 
in  linear  feet  shall  he  measured  from  the  actual  surface  of  the  rock  or  masonry 
at  which  the  drilling  is  started  to  the  cutting  edge  of  the  core  bit  in  the  bottom 
or  end  of  the  boring,  or  to  the  greatest  depth  or  distance  from  which  core  is 
recovered.  The  price  per  linear  foot  stipulated  for  this  item  shall  include  all 
labor,  equipment,  materials,  expenses  and  costs,  not  properly  to  be  classified 
under  any  other  item  or  items,  necessary  to  completely  perform  the  work  to  be 
done  under  this  item  in  the  manner  herein  set  forth  and  specified.  Casing 
ordered  left  in  place,  including  required  cutting,  threading  and  capping,  will  l>e 
paid  for  under  Item  51.  Timber  and  lumber  ordered  or  approved  for  platforms 
in  the  shaft  or  tunnels  shall  be  paid  for  under  Item  32.  If  a boring  in  rock  is 
lost  through  accident  for  which  the  Contractor  is  not  responsible  or  is  necessarily 
suspended  before  penetrating  to  the  ordered  depth,  it  shall  be  paid  for  only  when 
the  usefulness  of  such  boring  is,  in  the  opinion  of  the  Engineer,  sufficient  to  war- 
rant such  payment.  Should  any  boring  he  abandoned  without  the  permission  of 
the  Engineer,  no  payment  shall  he  made  for  any  work  done  by  the  Contractor  on 
such  boring.  Grouting  without  the  application  of  pressure  shall  he  done  under 
Items  45  and  47 : grouting  under  pressure,  under  Items  43  to  47,  inclusive. 


OPEN  CUT  ITEMS 

STREAM  CONTROL 
Item  2 

Sect.  2.1  Under  Item  2 the  Contractor  shall  furnish  all  labor  and  materials,  aldudtd. 
shall  do  all  work  and  shall  build,  maintain  and  remove,  if  required,  all  temporary 
coffer-dams  or  other  structures  necessary  for  the  temporary  control  of  the  waters 
of  the  East  Branch  of  the  Delaware  river  during  the  construction  of  the  structures 
to  be  built  under  the  oilier  items  of  this  contract.  The  Contractor  shall,  under 
this  item,  maintain  the  existing  stream  control  structures  and  the  channels  leading 
thereto,  beginning  at  the  time  to  be  designated  by  the  Engineer  and  continuing 
until  the  completion  of  the  work  under  this  contract.  The  Contractor  shall, 
under  the  other  items  of  the  contract,  as  far  as  they  are  applicable,  make  any 
ordered  repairs  or  extensions  to  such  stream  control  structures,  shall  remove 
portions  thereof  as  ordered,  shall  remove  earth  and  debris  from  the  diversion 
tunnel  and  its  inlet  and  outlet  channels,  shall  construct  the  final  closure  of  the 
diversion  tunnel  and  shall  do  such  other  work  within  the  diversion  tunnel  and 
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at  the  outlet  as  may  be  necessary  to  put  all  structures  in  operating  condition, 
but  any  additional  expense  occasioned  by  such  work  shall  be  considered  as  having 
been  included  in  the  price  stipulated  for  this  item.  Under  this  item,  the  Con- 
tractor shall  submit  for  approval  the  scheme  be  proposes  to  follow  in  building 
the  diversion  tunnel  plug  together  with  detailed  working  drawings  therefor,  and 
he  shall  not  start  work  on  the  diversion  tunnel  bulkhead  until  such  scheme  and 
drawings  have  been  approved  by  the  Engineer,  but  such  approval  shall  not  relieve 
the  Contractor  of  his  responsibility  for  the  successful  completion  of  this  work. 
As  a part  of  the  work  under  this  item,  the  Contractor  shall  unwater  the  diversion 
tunnel,  including  the  stilling  basin  at  its  outlet,  and  shall  keep  it  unwatered,  to 
the  extent  required,  to  complete  the  work  to  be  done  in  the  diversion  tunnel 
and  at  its  outlet.  The  stop  logs,  gates  on  the  closure  bulkhead  and  the  existing 
forms  for  grooves  in  the  lining  of  the  diversion  tunnel  shall  be  removed  as  directed 
and  shall  become  the  property  of  the  Contractor. 


FW 

£ow§. 


Capacity  of 
the  diversloQ 
tunnel  and 
reservoir. 


Sect.  2.2  The  area  of  the  watershed  of  the  East  Branch  of  the  Delaware 
river  above  the  dam  site  is  about  371  square  miles.  A stream  gaging  station  at 
Downsville,  about  one  mile  downstream  from  the  dam  site  has  a drainage  area 
of  373  square  miles  and  another  at  Harvard,  about  12  miles  further  downstream, 
has  a drainage  area  of  443  square  miles.  Records  have  been  kept  at  these  stations 
8 and  15  years,  respectively.  The  maximum  peak  flood  flow  of  record  at  Harvard 
reached  31,400  cubic  feet  per  second  and  yearly  maximum  peaks  between  20,000 
and  30,000  cubic  feet  per  second  have  occurred  five  times.  Peak  flows  of  4,000 
cubic  feet  per  second  and  over  may  be  expected  every  year  at  the  dam  site.  The 
diversion  tunnel  will  accommodate  a flow  estimated  as  40,000  cubic  feet  per  second 
with  the  reservoir  level  at  Elevation  1150.  The  reservoir  has  a capacity  of  aliout 
one  billion  cubic  feet  below  Elevation  1150. 
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Responsi- 
bility of 
Contractor. 


Sect.  2.3  The  Contractor  shall  assume  all  risk  of  damage  and  delay  and 
every  expense  of  whatever  nature  which  may  be  caused  within  the  areas  allotted 
for  the  work  of  this  contract  by  the  waters  of  the  East  Branch  of  the  Delaware 
river  due  to  any  inadequacy  of  the  temporary  works  constructed  under  this  item 
or  of  existing  works,  until  the  completion  of  the  work.  The  Contractor  shall  not 
place  the  stop  logs  or  bulkhead  to  control  the  flow  in  the  diversion  tunnel  until 
written  orders  therefor  are  given  by  the  Engineer. 


Payment.  Sect.  2.4  For  all  labor,  equipment,  materials,  expenses  and  costs  necessary 

to  completely  perform  the  work  to  be  done  under  this  item  in  the  manner  herein 
set  forth  and  specified,  the  Contractor  shall  receive  the  lump  sum  stipulated  for 
Item  2,  but  no  part  of  this  sum  shall  be  paid  before  the  final  completion  and 
acceptance  of  the  entire  work  of  this  contract.  Portions  of  temporary  coffer-dams 
built  by  the  Contractor  and  allowed  to  remain  as  part  of  ordered  fills  and  em- 
bankments, ordered  extensions,  changes  or  repairs  of  structures  built  under  other 
contracts,  ordered  or  approved  stop  logs,  tunnel  closure  bulkhead,  all  ordered 
excavation  of  existing  masonry  within  the  tunnel,  and  construction  of  the  final 
closure  plug  therein  will  be  included  for  payment  under  the  appropriate  items 
of  this  contract. 
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REMOVAL  OF  SOII. 


3,4 


Item  3 


Sect.  3.1  Under  Item  3 the  Contractor  shall  remove  soil  from  desig- 
nated areas,  to  the  depths  directed,  and  shall  preserve  and  keep  it  separate  from 
other  materials  for  subsequent  use  for  surface  dressing  under  Item  11.  Hcfore 
starting  any  excavation  or  embankment,  the  soil  shall  be  removed  from  the 
affected  area  if  ordered  by  the  Engineer  and  satisfactorily  preserved  for  subse- 
quent use.  As  a part  of  the  work  under  tin's  item,  the  Contractor  shall  remove 
and  dispose  of  all  trees,  shrubs,  stumps  and  roots  exceeding  one  inch  in  diameter 
found  within  the  areas  from  which  soil  is  to  be  removed  and  which  are  not  to  be 
cared  for  as  provided  in  Section  1 1 and  shall  do  such  grubbing  as  required. 


Work 

Included. 


Sect.  3.2  Should  the  Contractor  fail  to  keep  separate  from  other  materials, 
any  soil  ordered  removed  under  this  item,  or  should  the  Contractor  damage  or 
render  unfit  for  cultural  purposes  any  soil  within  the  areas  ordered  stripped  or 
any  soil  in  storage  piles,  or  should  the  Contractor  dispose  of  the  soil  removed 
under  this  item,  he  shall  furnish  at  his  own  expense,  from  such  areas  as  the 
Engineer  may  designate,  an  equivalent  quantity  of  satisfactory  soil. 

Sect.  3.3  Wherever,  in  the  opinion  of  the  Engineer,  the  soil  is  too  poor  in 
quality  to  warrant  keeping  it  separate  from  other  excavated  materials  or  is  not 
required  for  use  under  Item  11,  it  will  not  be  ordered  removed  as  soil,  but  shall 
be  excavated,  if  required,  under  Item  4.  Excavated  soil  may  be  placed  directly  in 
its  final  position,  if  so  permitted;  otherwise,  it  shall  be  deposited  in  temporary 
storage  piles  and,  in  any  case,  it  shall  be  measured  for  payment  in  excavation  only 
once,  and  then  in  its  original  position.  No  payment  will  be  made  under  this  item 
for  removing  soil  from  existing  storage  piles  or  from  borrow  areas  for  use 
under  Item  11,  such  work  being  included  under  that  item. 

Sect.  3.4  The  quantity  to  be  paid  for  under  Item  3 shall  be  the  number  of 
cubic  yards  of  soil,  excavated  in  accordance  with  orders,  measured  in  place  in  its 
original  position  before  excavation.  If  any  soil  removed  under  this  item  is  stored 
on  lands  not  the  property  of  The  City,  a lease  of  the  land  on  which  the  soil  is 
stored  shall  be  obtained  by  the  Contractor  for  the  period  of  the  contract  and  the 
lease  shall  be  assigned  to  The  City.  The  price  per  cubic  yard  stipulated  for  this 
item  shall  include  all  labor,  equipment,  materials,  expenses  and  costs,  not  properly 
to  be  classified  under  any  other  item  or  items,  necessary  to  completely  perform 
the  work  to  be  done  under  this  item  in  the  manner  herein  set  forth  and  specified. 


Soil  to  be 
replaced. 


Limits  of 
requirements. 


Measurement 
and  payment. 


EARTH  EXCAVATION 


Item  4 


Sect.  4.1  Under  Item  4 the  Contractor  shall  excavate  to  the  lines  ordered  Work 
or  approved,  all  earth  and  other  materials  which  may  not  he  properly  classified  ,ncludtl 
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Excavations 
not  included 
for  payment. 


Disposal  of 

excavated 

materials. 


Support  of 
excavations. 


tinder  Ilctns  3,  5,  27  and  28,  for  the  waste  weir;  the  weir  and  waste  channels;  the 
release  water  chamber  and  cut-off  wall;  the  improvement  of  the  river  channel; 
the  trenches  for  the  installation  of  piezometer  pipes ; the  control  of  springs;  brook 
relocations;  ditches,  pipes,  drains,  settling  tanks  or  basins,  settlement  measure- 
ment plates,  sewers  and  sewage  disposal  plant;  fence  posts,  guard  rails  and  other 
contract  structures,  and  for  grading,  test  pits,  surface  drainage  and  other  contract 
purposes,  as  ordered.  Any  ordered  excavation  of  rock  spoil  deposited  under  a 
previous  contract  and  the  ordered  removal  of  stone  and  other  walls,  of  dry  rubble 
retaining  walls,  of  bituminous  or  water  bound  macadam,  gravel  or  cinder  pave- 
ments and  of  foundations  not  requiring  blasting,  barring  or  wedging,  shall  be 
included  under  Item  4.  Under  Item  4 the  Contractor  shall  clean  out  any  material 
that  may  be  deposited  in  the  inlet  rhannel,  the  diversion  tunnel  and  the  stillin'* 

,n  at,  lts.  0UtIet*  whenever  directed  by  the  Engineer.  As  a part  of  the  work 
under  this  item,  the  Contractor  shall  deliver  acceptable  excavated  materials  fro-n 
the  excavations  made  under  this  item  to  the  sites  of  refills  and  embankments 
or  to  temporary  storage  piles,  and  shall  dispose  of  all  excavated  materials  unsuitable 
for  refill  or  embankment  and  all  surplus  materials  as  provided  in  Section  12.  The 
Contractor  shall  provide  support  for  all  excavations  under  this  item  and  for  pipes 
and  other  structures  in  or  adjacent  to  such  excavations,  except  as  such  support  is 
included  under  Item  12,  and  shall  maintain  all  excavations  in  good  order.  Without 
compensation  other  than  that  stipulated  for  the  excavation  ordered  under  this  item 
he  shall  construct  drains,  sumps  and  other  works  to  prevent  the  entrance  of  water 
into  the  excavations  and  shall  do  all  pumping,  ditching  and  other  required  work- 
necessary  to  remove  and  satisfactorily  dispose  of  water  from  all  excavations  under 
this  item  and  Item  5,  except  the  pumping  from  the  excavation  for  the  cut-oil  wall 
which  is  included  under  Item  41,  and  from  the  diversion  tunnel  and  the  stilling 
basin  at  its  outlet  which  is  included  under  Item  2,  and  he  shall  do  all  other  wo-k 
and  provide  all  equipment,  materials  and  supplies,  for  which  payment  under  other 
items  is  not  provided  and  which  are  necessary  for  the  completion  of  the  work  as 
a whole.  No  excavation  will  be  included  under  Item  4 for  temporary  water 
supplies,  for  the  Contractor’s  temporary  buildings,  camp  and  plant,  for  temporary 
roads  except  as  provided  in  Section  14,  for  temporary  drains  and  sumps,  for 
diversion  or  drainage  ditches  at  a borrow  pit  or  for  any  other  temporary  structures 
of  the  Contractor.  Detailed  drawings  of  proposed  access  roads  into  excavations 
made  under  this  item,  shall  he  provided  by  the  Contractor  and  only  such  roads 
as  are  approved  by  the  Engineer  shall  be  excavated  but  such  excavation  will  not 
be  included  for  payment  under  this  item. 

Si-.ci.  4.2  1 he  Contractor  shall  use  the  excavated  materials,  when  suitable, 
for  building  embankments,  for  refilling  trenches  and  excavations,  and  for  other 
purposes.  lie  may  deposit  excavated  materials  directly  in  permanent  positions 
m refills  and  embankments,  so  far  as  is  consistent  with  the  proper  prosecution  of 
the  work.  Materials  which  cannot  he  placed  at  once  in  permanent  positions  shall 
he  deposited  in  storage  piles  at  designated  locations.  Materials  rcexcavated  from 
such  storage  piles  shall  not  again  he  paid  for  as  excavation. 

Sice.  4.3  Excavations  shall  be  made  to  approved  slopes  or,  wherever  or- 
dered or  permitted,  the  excavations  shall  he  sheeted  and  braced,  as  directed  or 


approved,  for  the  whole  or  a part  of  the  depth.  If  so  ordered  or  permitted,  the 
sheeting  shall  he  placed  to  meet  the  dimensions  of  the  structure  to  he  huih  ami  the 
masonry  placed  against  it.  Unless  ordered  left  in  place,  sheeting  and  bracing 
will  not  be  included  for  payment  under  any  item,  hut  shall  he  considered  as  a 
jr.trt  of  the  work  under  Item  4.  The  Contractor  shall  submit  tor  approval 
detailed  designs  of  the  types  of  construction  he  proposes  to  use  for  the  support  of  atl(J 

earth  in  excavations.  Where  necessary,  the  Contractor  shall  build  suitable  euaals' 
bridges  over  trenches  as  required  and  shall  erect  and  maintain  guards  as  ordered. 

Such  bridges  and  guards  as  are  ordered  or  approved  shall  he  included  fur  pay- 
ment under  Items  12  and  26,  only  as  specified  in  Sections  14,  15  and  56. 

Sect.  4.4  The  bottoms  of  excavations  shall  he  taken  out  to  the  grades  and  c^rAvatlJlfs. 
shapes  required  for  the  structures  to  he  built  therein,  and  in  no  ease  shall  the 
earth  be  dug  by  machinery  nearer  than  six  inches  to  the  finished  suhgrade;  the  last 
six  inches  shall  be  removed  with  pick  and  shove!  just  before  the  placing  of  the 
masonry  or  other  structures.  Wherever  the  material  is,  in  the  opinion  of  the  faj"j!'act 
Engineer,  sufficiently  compact  to  permit  a trench  or  other  excavation  to  he  taken 
out  with  steep  sides  without  caving,  the  Contractor  shall,  when  and  where  di- 
rected, excavate  the  material  accurately  to  the  prescribed  limits  and  build  the 
masonry  or  structures  at  these  places  without  delay.  Wherever  the  material  at  Soft  bottom, 
the  established  subgrade  is  found  too  soft  fir  otherwise  unsatisfactory  for  sup- 
porting the  structure,  it  shall  be  excavated  to  such  additional  depth  and  within 
such  limits  as  may  he  ordered.  Spaces  thus  excavated  shall  he  filled  with  con- 
crete, or  with  gravel  or  earth  carefully  selected  and  tlion  uglily  compacted,  to  he 
paid  for  under  the  appropriate  items.  Foundation  platforms,  it  ordered,  shall 
he.  constructed  under  Item  12. 

Sect.  4.5  If,  as  the  excavation  progresses,  it  he  found  that  the  nature  of  Modification 

, . of  excavation. 

the  material  at  any  place  is  such  that  it  is  desirable  to  modi  tv  the  -nape  of  the 
excavation,  either  by  trimming  back  the  side  slopes,  or  taking  out  the  excavation 
with  steeper  sides,  or  to  greater  depth,  the  Contractor  shall  make  all  such  modifi- 
cations .as  directed,  without  payment  therefor  other  than  at  the  price  stipulated 
for  this  item. 

Sect.  4.6  If  the  action  of  the  elements,  the  exigencies  of  the  work,  or  Unauthorized 
other  causes,  should  result  in  caving  or  washing  of  the  hanks  or  slopes,  the  Con- 
tractor shall  take  out  additional  material  as  directed,  and  no  payment  shall  he 
made  therefor  or  for  refilling  with  concrete  or  other  materials,  except  within 
the  lines  ordered  or  approved,  the  cost  of  such  additional  excavation  and  refilling 
with  suitable  material  beyond  such  lines,  if  necessary,  being  considered  ns  Inning 
been  included  in  the  price  stipulated  for  this  item. 

Sect.  4.7  The  quantity  to  he  paid  for  under  Item  4 shall  he  the  number  of  nrwsurrmn.t 

cubic  yards  of  earth,  as  described  in  Section  4.1,  measured  in  place  as  before  »"<i  e-unmnt. 

excavation,  that  are  excavated  to  the  ordered  or  approved  lines  and  disposed  of 
in  accordance  with  the  above  specifications.  Xo  material  shall  he  measured  twice 
for  payment  for  excavation  and  no  payment  will  he  made  for  earth  excavated  from 
borrow  pits  or  solely  to  provide  materials  to  he  placed  under  Items  / to  II,  in- 
elusive.  The  price  per  cubic  yard  stipulated  for  this  item  shall  include  all  labor, 
equipment,  materials,  expenses  and  costs,  not  properly  to  he  classified  under  anv 
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other  item  or  items,  necessary  to  completely  perform  the  work  to  be  done  under 
this  item  in  the  manner  herein  set  forth  and  specified.  Sheeting  and  bracing,  it 
ordered  left  in  place,  will  be  paid  for  separately  under  Item  12. 


ROCK  EXCAVATION  IN  OPEN  CUT 


Item  5 


Work 

included. 


Excavation 

lines. 


Precautions 
in  excavation. 


Sect.  5.1  Under  Item  5 the  Contractor  shall  excavate  to  the  limits  ordered 
or  approved,  all  ledge  rock,  any  masonry  requiring  drilling,  barring  and  wedging 
or  blasting  in  open  cut  excavations  and  any  boulder  or  portion  of  a boulder  of  a 
cubical  content  of  z/2  cubic  yard  or  greater;  and  shall  remove  and  dispose  of 
such  materials  as  provided  in  Section  12,  or  as  ordered.  In  general,  Item  5 
shall  include  the  excavation  of  rock,  boulders  and  masonry,  to  the  extent  ordered 
or  approved,  for  the  waste  weir,  weir  and  waste  channels,  the  portion  of  the 
release  water  chamber  in  open  cut,  retaining  walls,  sewers,  pipes,  drains,  fence 
posts,  guard  rails  and  other  contract  structures  to  he  built  under  this  contract. 
The  Contractor  shall  excavate,  if  and  as  ordered,  any  masonry  portions  of  the 
overflow  spillway  of  the  coffer-dam  and  of  the  sewage  disposal  plant  at  the 
completion  of  the  work.  No  excavations  for  temporary  water  supplies,  for  the 
Contractor’s  temporary  buildings,  camp  or  plant,  for  temporary  roads,  for  tempo- 
rary drains  and  sumps  or  other  temporary  structures  of  the  Contractor  shall  be 
included  for  payment  under  Item  5,  except  as  provided  in  Section  14. 

Sect.  5.2  Rock  shall  be  excavated  to  the  neat  lines  shown  on  the  drawings 
or  ordered,  within  which  no  rock  shall  project.  The  Contractor  may,  subject  to 
approval  in  each  case,  remove  the  rock  to  a flatter  slope  than  authorized,  but  none 
of  the  cost  of  the  additional  quantities  of  excavation,  or  of  refill,  masonry  or  of 
any  other  work  or  construction  made  necessary  by  such  flatter  slopes,  shall  be 
borne  by  The  City.  At  all  points  where  concrete  or  other  masonry  will  come  in 
contact  with  the  rock,  blasting  shall  be  done  with  closely  drilled  holes  and  light 
charges,  and  the  loose  rock  shall  be  removed,  unless  otherwise  ordered,  and  the 
surfaces  against  which  masonry  is  to  be  placed  shall  be.  prepared  as  specified  in 
Section  13G.10. 

Sect.  5.3  In  order  to  preserve  the  rock,  against  which  masonry  is  to  he 
placed,  in  the  soundest  possible  condition,  unusual  precautions  will  be  required  in 
excavating.  Rock  may  be  removed  by  blasting  only  to  the  extent  directed,  ami  with 
explosives  of  such  power  and  in  such  quantities  and  positions  as  will  neither  crack, 
shatter  nor  otherwise  damage  the  sides  and  bottoms  of  the  excavations  and  when- 
ever, in  the  opinion  of  the  Engineer,  sttch  blasting  may  cause  damage,  it  shall  be 
discontinued  and  the  excavation  continued  by  barring  and  wedging,  channeling, 
close  drilling  or  other  methods,  as  directed  or  approved  by  the  Engineer.  In  ordci 
to  prevent  damage  to  the  foundations  of  the  waste  weir,  one  or  more  of  these 
special  methods  shall  he  used  in  excavating  the  cut-off  trench  and,  except  as  other- 
wise permitted  by  (he  Engineer,  the  portion  of  the  weir  channel  adjoining  the  weir. 
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Skct.  5.4  For  those  portions  of  the  weir  and  waste  channels  which  are  to 
remain  unlined,  the  Contractor  shall  take  special  care  to  excavate  closely  to  the 
prescribed  lines  and  to  avoid  unnecessary  excavation  beyond  such  lines.  To  this 
end,  the  Contractor  shall  excavate  as  required  by  barring,  wedging,  channeling, 
dose  drilling  or  other  means,  as  directed  by  the  Hnginccr.  Such  special  methods 
shall  he  used  in  excavating  the  bottom  12  inches  of  the  weir  channel,  if  ordered 
by  the  Engineer.  Should  the  Contractor  in  any  way  damage  the  surface,  or  ex- 
cavate beyond  the  ordered  limits,  he  shall,  at  his  own  expense,  remove  the  loosened 
material  to  the  extent  ordered  and  replace  such  material  with  stone  masonry  to 
the  satisfaction  of  the  Engineer. 

Sect.  5.5  Whenever  directed  during  the  progress  of  rock  excavation,  all 
dirt  and  loosened  rock  shall  be  removed  from  designated  areas,  and  the  surfaces 
of  the  rock  shall  be  cleaned,  using  steam  to  melt  snow  and  ice,  if  necessary.  The 
water  shall  subsequently  be  removed  from  the  depressions  so  that  the  whole 
surface  of  the  areas  can  be  inspected  to  determine  whether  seams  or  other 
defects  exist. 

Sect.  5.6  The  surfaces  of  the  rock  against  which  masonry  is  to  be  placed 
shall  be  left  sufficiently  rough  to  provide  a good  bond  and,  if  required,  the  foun- 
dations shall  be  cut  to  rough  benches  or  steps.  Before  any  masonry  is  built  on 
or  against  the  rock,  the  latter  shall  be  thoroughly  freed  from  all  dirt,  gravel, 
boulders,  scale,  loose  fragments  and  other  objectionable  substances.  Streams  of 
water  under  sufficient  pressure,  stiff  brushes,  hammers  and  other  effective  means 
shall  he  used  to  accomplish  this  cleaning.  In  addition,  where  required,  certain 
areas  shall  be  specially  prepared,  as  specified  in  Item  6,  before  placing  any 
masonry. 

Sect.  5.7  For  the  purpose  of  measuring  rock  before  excavation,  its  surface 
shall  he  cleared  of  obstructions  interfering  with  correct  measurement,  and  the 
surface  so  cleared  shall  he  of  reasonable  extent.  The  Contractor  shall  notify  the 
Engineer  when  any  rock  is  ready  for  measurement  and  only  such  rock  as  has 
been  properly  measured  will  be  paid  for. 

Sect.  5.8  The  quantity  to  be  paid  for  under  Item  5 shall  be  the  number 
of  cubic  yards  oi  rock,  boulders  or  portions  of  boulders  of  a content  of  '/*  cubic 
yard  or  greater  and  masonry,  as  described  in  Section  5.1,  that  are  excavated 
in  accordance  with  orders,  measured  in  place  as  before  excavation  and  within 
the  limits  prescribed  below.  The  division  lines  between  excavation  under  Item 
5 and  excavation  under  Item  27  or  28  shall  be  the  division  lines  between  the 
open  cut  items  and  shaft  or  tunnel  items  shown  on  the  drawings.  Wherever  all 
loose  rock  and  rock  debris  are  ordered  removed  from  the  bottom  of  an  excavation 
in  rock,  as  a foundation  for  masonry  or  otherwise,  measurement  shall  be  made 
to  lines  ten  inches  below  the  ordered  neat  lines  of  the  excavation,  as  shown  on 
the  drawings  or  ordered.  Where  loose  rock  and  rock  debris  are  not  ordered 
removed,  measurement  shall  be  made  to  the  ordered  neat  lines.  On  the  sides  of 
the  excavations  in  rock  in  open  cut,  measurement  shall  be  made  to  lines  ten 
inches  outside  of  the  ordered  neat  lines,  as  shown  on  the  drawings  or  ordered. 
Excavations  made  outside  of  the  ordered  limits  shall  not  be  estimated  lor  pay- 
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tnent  and  j.lui!l  Ik;  refilled  with  suitable  material,  as  ordered,  without  compensation 
therefor.  The  price  per  cubic  yard  stipulated  for  this  item  shall  include  all  labor, 
tguipment,  materials,  expenses  and  costs,  not  properly  to  he  classified  under  any 
other  item  or  items,  necessary  to  completely  perform  the  work  to  he  done  under 
this  item  in  the  manner  herein  set  forth  and  specified.  The  removal  of  water 
from  trenches  and  othet  open  cut  excavations  in  rock  under  Item  5 is  included 
in  Item  4.  Xo  payment  will  he  made  tor  excavating  rock  from  quarnes,  or  for 
temporarv  access  roads,  for  the  Contractor’s  temporary  buildings,  camp  and 
plant,  for  temporarv  water  supplies,  for  temporarv  drains  or  sumps  or  for  other 
temporarv  structures  of  the  Contractor.  Any  ordered  excavation  ol  rock  spoil, 
including  ;dl  boulders  therein,  deposited  under  a previous  contract  will  be  included 
under  Item  4. 


\V  ork 
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PREPARATION  OF  ROCK  SURFACES 

Item  6 

Sect.  6.1  Under  Item  6 the  Contractor  shall  specially  prepare  such  areas 
of  rock  surfaces  in  the  foundations'  for  the  waste  weir,  for  the  cut-off  wall,  on 
the  sides  and  tloor  of  the  weir  channel  and  elsewhere  where  watertightness  is 
desired,  as  may  be  designated  by  the  Engineer.  In  areas  v.  here  such  work  is 
ordered,  the  joints  and  cavities  shall  be  explored  by  drilling,  channeling,  raking 
out  or  by  other  approved  means,  and  shall  be  carefully  cleaned  and  filled  with 
cement  mortar  or  grout,  as  directed.  All  work  under  this  item  shall  be  in  addi- 
tion to  the  cleaning,  washing  and  preparation  of  rock  surfaces  for  bonding  with 
masonry,  as  specified  in  Sections  5.6  and  13G.10. 

Sect.  6.2  The  quantity  lo  be  paid  for  under  Item  6 shall  be  the  number 
of  square  yards  of  rock  surfaces  prepared  as  specified  above,  measured  as  fol- 
lows: Each  area  of  rock  surface  prepared  in  accordance  with  Section  6.1  shall 
be  measured  for  payment  as  the  number  of  square  yards  of  area  so  treated, 
neglecting  irregularities  of  the  surface,  and  measuring  each  single  area  as  not 
less  than  ten  square  yards.  Each  area  shall  he  estimated  for  payment  but  once, 
regardless  of  the  number  of  times  it  must  be  treated  in  order  to  have  it  in  a 
satisfactory  condition  when  the  masonry  or  protective  coatings  of  cement  mortar 
arc  placed.  The  price  per  square  yard  stipulated  for  this  item  shall  include  all 
labor,  equipment,  materials,  expenses  and  costs,  not  properly  to  be  classified  under 
any  other  item  or  items,  necessary  to  completely  perform  the  work  to  be  done 
under  this  item  in  the  manner  herein  set  forth  and  specified. 


ROLLED  EMBANKMENT,  CLASS  A AND  CLASS  B 
Items  7 and  8 

Sect.  7.1  Under  Items  7 and  8,  respectively,  the  Contractor  shall  furnish 
and  place  in  the  dam,  rolled  embankment,  Class  A,  and  rolled  embankment,  Class 
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U,  to  tlic  lines  shown  on  the  drawings,  as  specified  herein,  or  as  ordered  by  the 
Engineer.  The  refilling  of  trenches  excavated  for  the  installation  of  piezometer 
pipes  shall  also  be  done  under  these  items.  Rolled  embankment.  Class  A,  shall 
he  placed  and  compacted  to  constitute  a dense  impervious  core  in  the  central 
portion  of  the  dam  and  rolled  embankment,  Class  15,  shall  he  so  constructed 
as  to  form  a permanently  stable  shell,  not  necessarily  impervious,  enclosing  the 
embankment.  Class  A,  The  division  lines  between  the  two  classes  of  rolled 
embankment  are  approximately  shown  on  Sheet  7 of  the  contract  drawings  Care- 
fully selected  and  graded  material  from  the  excavations  and  from  approved 
borrow  pits  shall  be  used  in  the  embankment  to  he  placed  under  Item  7 and 
material  from  similar  sources  but  with  le--s  restriction  as  to  kind,  quality,  grading 
and  moisture  content  shall  he  used  in  the  embankment  1o  he  placed  under  Item  8. 
The  materials  to  he  used  and  their  suitability  for  either  Class  A or  Class  P.  embank- 
ment, the  moisture  content  of  these  materials  when  compacted,  the  maximum  sizes 
of  stones  permitted  in  the  etmankment,  the  thicknesses  of  the  layers  of  material 
placed  m the  embankment  and  the  necessary  rolling  to  attain  the  degree  of  com- 
paction required  in  the  various  portions  of  the  embankment  shall  he  as  herein- 
after specified  and  as  directed  by  the  Engineer.  The  Contractor  shall  furnish 
all  equipment,  plant  and  labor  required  to  obtain  and  transport  the  materials, 
control  their  moisture  content  and  thoroughly  compact  them  in  place  and  shall 
cooperate  to  the  fullest  extent  in  utilizing  the  available  material  to  the  best 
advantage.  The  dumping,  spreading,  sprinkling  or  drying  and  compacting  of 
embankment  may  he  carried  on  simultaneously  at  different  places.  In  case  these 
operations  tend  to  or  actually  do  interfere  with  each  other,  the  Engineer  may 
require  them  to  be  done  consecutively  whenever  in  his  judgment  such  procedure 
is  necessary  to  insure  the  required  quality  vv{  work.  As  a part  c>{  the  work  under 
Item  7.  the  Contractor  shall,  to  the  extent  diiected.  remove  any  remnants  of  forms 
and  appurtenant  material  from  the  cut-off  wall  and  shall  d‘  any  other  work  at 
and  adjacent  to  the  wall  to  prepare  the  surface  for  the  placing  of  embankment 
and,  as  directed,  move  the  soils  laboratory  constructed  under  Item  12. 
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Si.fi.  7.2  A firm  base  for  the  embankment  shall  he  prepared  where  directed 
by  placing  drains  for  the  control  of  ground  water,  by  filling  all  existing  pump 
and  observation  wells  with  suitable  material  placed  in  havers  and  tamped  as 
ordered,  by  removal  of  all  sewer  or  other  pipes,  by  plugging  or  draining  any 
springs  encountered  on  the  site  and  hv  removal  of  soil  and  unsuitable  material. 
Sloping  surfaces  of  the  base  of  the  embankment,  particularly  at  the  abutments, 
shall  he  stepped  as  directed  by  the  Engineer.  The  preparation  and  grading  of  the 
abutments  of  the  dam  and  the  completion  of  such  work  in  advance  of  placing 
embankment  shall  he  done  as  directed  by  the  Engineer.  Immediately  prior  to  plac- 
ing embankment,  the  prepared  foundation  shall  he  ploughed,  harrowed  or  otherwise 
worked  as  directed,  to  a depth  of  from  six  to  eight  inches,  with  the  addition  of 
water  if  required,  and  compacted  in  the  manner  specified  in  Section  7 A All 
ordered  excavation  and  removal  of  material  necessary  to  prepare  the  foundations 
and  all  ordered  masonry,  pipes,  grout,  cement  or  other  materials  used  for  the  control 
of  springs  shall  he  included  for  payment  under  the  appropriate  items,  hut  no 
other  direct  payment  shall  he  made  for  the  preparation  of  foundations  as  herein 
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specified,  it  being  considered  that  compensation  therefor  is  included  in  the  prices 
stipulated  for  the  several  items  of  excavation  and  embankment. 

Sk.it.  7.d  Rolled  embankment  shall  consist  of  suitable  materials  from  bor- 
row pits  in  tbe  vicinity  of  the  dam  and  from  excavations  required  for  other 
parts  of  the  work.  Materials  containing 'an  unacceptable  proportion  of  silt  will 
be  unsuitable  for  either  ela-s  of  embankment.  1 be  relative  fineness  of  the  materials 
to  be  pl.aeed  in  each  portion  of  the  embankment  and  the  approximate  limits  of  each 
such  portion  shall  be  as  ordered  by  the  Engineer.  In  general,  material  containing 
the  largest  proportion  of  tines  shall  be  placed  in  the  central  portion  of  the  dam  and 
that  containing  the  largest  proportion  of  sand  and  gravel  shall  be  placed  near  the 
outer  limits  of  the  rolled  embankment.  The  materials  between  these  limits  shall  be 
placed  so  that  the  gradations  in  fineness  will  be  as  ordered,  but  the  entire  cross- 
section  of  the  rolled  embankment,  Class  A,  shall  be  of  material  that  wiil  make 
all  of  it  tight  and  impervious.  While  there  is  no  requirement  as  to  the  degree 
of  imperviousness  throughout  the  embankment.  Class  B,  the  portions  at  and 
near  the  upstream  and  downstream  slopes  shall  be  constructed  so  as  to  be  free 
draining  and.  if  ordered,  of  run  of  bank  grave!  with  oversized  stones  removed,  or 
similar  material,  from  borrow  pits  in  the  bottom  portion  of  the  reservoir  area  in 
the  vicinity  of  tbe  dam.  Embankment  material  shall  be  free  from  stumps,  roots, 
ashes,  oil  or  other  perishable  or  foreign  material.  Ail  stones  larger  than  will 
pass  through  a 3-inch  square  opening,  for  Class  A embankment,  and.  through  a 
6-inch  square  opening  for  Class  H embankment,  shall  be  removed  from  the  ma- 
terials for  the  embankment  before  they  are  brought  onto  the  embankment,  by 
passing  the  materials  through  approved  grizzlies.  All  such  stones  shall  be  dis- 
posed of  as  directed  and,  it  of  acceptable  size  and  quality  and  free  from  earth, 
may,  if  approved  by  the  Engineer,  be  placed  directly  in  the  rock  embankment  of 
tbe  dam.  In  the  embankment,  accumulation  in  groups  or  nests  of  stones  remaining 
in  the  material,  particularly  stones  of  the  larger  sizes,  shall  be  kept  to  the  practical 
minimum.  A sufficient  number  of  men  shall  at  all  times  be  available  as  the 
spreading  and  rolling  are  being  done  to  remove  all  oversize  stones,  roots  and 
other  unsuitable  materials  and  to  separate  the  smaller  stones.  All  excavation, 
transportation,  operation  of  the  grizzlies  and  placing  operations  shall  be  stub  as 
will  produce  a satisfactory  mixture,  gradation  and  moisture  content  of  the  materials 
after  they  have  been  spread  and  compacted.  The  completed  embankment,  Class  A, 
shall  be  tree  tmin  lenses,  pockets.  >treaks  or  layers  of  material  differing  in  texture 
from  the  surrounding  material.  Every  effort  shall  be  made  in  the  borrow  pits  to 
mix  (lie  materials  for  C lass  A embankment  as  thoroughly  as  possible  and  at  least 
two  sources  of  supply  shall  always  deliver  such  materia!.,  i any  one  place  on  the 
embankment.  Tn  the  borrow  pits  such  materials  shall  be  loaded  by  power  driven 
shovels  which  shall,  as  may  be  necessary  or  required,  be  operated  as  mixers  with 
open  dippers.  Other  loading  devices  may  be  approved,  provided  the  mixing 
produced  is  as  efficient  as  that  of  the  shovels  above  specified.  If  necessary,  addi- 
tional mixing  shall  be  done  by  disc  harrowing  or  other  approved  method  after 
the  material  has  been  spread  on  the  embankment.  Materials  unsuitable  for 
i uibnnkmcut  of  either  class  will  be  rejected  and  shall  he  disposed  of  as  directed, 
ihc  Contractor  shall  open  up  borrow  pits  at  such  locations  and  of  such  extent 
;.s  ordered  or  approved  by  tbe  Engineer,  in  order  to  enable  the  Engineer  to  select 
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materials  of  the  required  quality,  gradation  and  moisture  content.  As  may  be 
necessary,  the  top  surfaces  of  the  borrow  pits  shall  be  stripped,  graded  and  smooth 
rolled  and  otherwise  treated  so  as  to  shed  rain  water.  (See  also  Section  7.8). 

Si:ct.  7.4  No  frozen  material  shall  at  any  time,  he  used  in  the  construction 
of  the  rolled  embankment,  Class  A or  Class  B,  and  no  material  shall  be  placed  on 
portions  of  such  embankment  which  are  frozen  or  which  have  been  loosened  by 
freezing.  Upon  the  resumption  of  work  after  freezing  weather,  the  surface  of 
the  embankment  shall  be  prepared  as  specified  in  Section  7.2  or  as  directed  by 
the  Engineer. 

St  or.  7.5  Borrow  pits  may  be  opened  at  such  places  on  lands  now  owned 
by  The  City  and  in  such  manner  as  permitted,  but  not  within  1,000  feet  of 
the  upstream  toe  of  the  dam.  and  shall  not  be  carried  closer  than  three  feet  to 
ledge  rock.  On  the  conclusion  of  the  work,  borrow  pits  above  the  flow  line  of  the 
Pcpacton  reservoir  shall  be  graded  and  sloped  as  required  and  all  unsightly  piles 
of  rock,  isolated  boulders  and  other  debris  shall  be  removed  or  covered.  All  bor- 
row pits  shall  he  left  in  an  acceptable  condition  at  the  completion  of  work  under 
this  contract  as  provided  in  Section  13.  No  direct  payment  will  be  made  for 
these  cleaning  up  o;  cations,  it  being  understood  that  the  cost  thereof  is  included 
in  the  price  stipulated  fot  Item  61. 

Sect.  7.6  Materials  for  the  construction  of  embankment  shall  be  transported 
on  the  dam  in  approved  conveying  units,  having  treads  of  such  ample  hearing 
areas  that  the  completed  fill  will  not  Ice  rutted  by  their  passage.  Conveying  equip- 
ment shall  not  be.  permitted  to  follow  tracks  on  the  dam  and  the  routes  of  travel 
shall  he  varied  and  spread  out  and  ruts  on  the  embankment  shall  he  promptly 
filled  and  leveled  off.  The  relation  between  the  total  loaded  weight  of  any  con- 
veying unit  and  the  tread  areas  shall  be  such  that  the  conveyor  unit  will  not  cause 
ununi  form  compaction.  All  embankment  surfaces  over  which  hauling  has  been 
done  shall  be.  harrowed  and  scarified  before  any  new  layer  is  placed,  t he  embank- 
ment material  shall  be  evenly  and  uniformly  spread  in  layers,  as  nearly  as  prac- 
ticable seven  inches  thick  for  Class  A embankment  and  as  nearly  as  practicable 
eight  incites  thick  for  embankment,  Class  B.  Arriving  material  shall  he  dumped 
in  evenly  spaced  rows  adjacent  to  each  other  and  parallel  with  the  axis  of  the 
dam.  so  that  the  spreading  and  rolling  equipment  will  travel  parallel  to  that  axis. 
The  spreading  equipment  shall  he  of  the  lightest  practicable  weight  and  no  other 
equipment,  except  sprinkling  trucks,  and  harrows  as  necessary,  shall  he  permitted 
to  pass  over  any  layer  that  is  being  or  lias  been  prepared  for  rolling  until  after 
the  rolling  of  that  layer  has  been  completed.  Joints  and  laps  in  or  between  layers 
sbali  be  carefully  made  so  as  to  insure  the  continuity  of  each  layer  in  all  directions. 
Precautions  shad  be  taken  to  assure  equal  loading  on  both  sides  of  the  cut-off 
wall  Each  layer  shall  he  thoroughly  compacted  to  the  extent  required  before  a 
new  layer  is  placed.  Such  compaction  shall  he  accomplished  by  rolling  with  sliecps- 
foot  rollers  of  approved  designs  oi  in  special  cases,  with  smooth  roller-  of  required 
weight,  or  by  other  approved  means,  as  herein  specified.  The  number  of  roller 
trips  shall  lie  as  ordered  by  the  Engineer.  (See  Sections  7.10  and  7.14).  The  rollers 
shall  he  drawn  by  approved  tractors  having  ample  tread  areas  and  corrugated 
treads.  Their  rate  of  travel  shall  not  exceed  2}/<  miles  per  hour.  It  is  the  inten- 
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lion  to  obtain  in  the  completed  embankment  a degree  of  compaction  such  that,  in 
the  Class  A cmhanknicnt  tlie  maximum  dry  den-iiv  will  be  secured  within  the 
practical  limits  of  the  host  construction  practice,  atid  in  the  t'lass  J > embankment 
the  iletisiti  neccssarv  to  resist  shearing  movement  and  insure  permanent  stability 
will  he  obtained.  To  this  end.  ail  methods  and  procedures  must  lie  carefully 
guarded  and  controlled.  Samples  for  density  determinations  shall  he  taken  by 
th.e  Contractor  for  and  under  the  supervisi  n of  the  Engineer  from  the  two  layers 
just  below  the  top  layer  at  the  point  of  sampling  and  after  tile  rolling  of  the  top 
layer  has  been  completed.  One  such  sample  dud!  be  taken  for  each  2.000  cubic 
yards  of  Class  A embankment  and  one  for  each  -l.OOl)  cubic  yards  of  Class  B 
embankment.  '>r  more  frequently  as  may  be  necessary. 

Sect.  7.7  The  moisture  content  of  the  material  placed  in  the  embankment 
shall  be  as  pres. a ibed  by  the  Kngincer.  For  the  Class  A embankment  such  moisture 
content  shall  be.  as  nearly  as  practicable,  that  percentage,  by  weight,  of  water  in 
the  material,  as  x\  ill  permit  compaction  of  the  material  in  the  embankment  to  not 
less  than  97  per  cent,  of  the  maximum  density  obtainable  with  the  specified  rolling 
equipment;  for  Class  I!  embankment  the  moisture  content  shall  he  that  which 
will  permit  compaction  to  the  density  necessary  to  resist  shearing  movement  and 
insure  a condition  of  permanent  stability.  Dry  weight  of  a unit  volume  of  the 
compacted  material  will  be  used  in  determining  the  density.  Changes  in  the  pre- 
sented moisture  content  may  be  made  from  time  to  time  to  conform  to  changes 
in  the  character  and  grading  of  the  material. 

Sect.  7.8  It  is  anticipated  that  a considerable  measure  of  control  of  the 
moisture,  particularly  for  the  Clas>  A embankment  material,  will  be  effected  in  the 
borrow  pics.  This  will  necessarily  be  a continuous  procedure  and  must  be  planned 
suliicientlv  in  advance  of  procurement  of  material  to  be  placed  in  the  dam  as  will 
minimize  delay  i t the  progress  of  the  work.  To  obtain  the  prescribed  moisture 
content  in  embankment  material  and  to  insure  as  nearly  as  practicable  that  the 
moisture  will  be  distributed  uniformly  throughout  the  material,  the  Contractor 
will  he  required  to  sprinkle  or  otherwise  wet  down  the  borrow  pit  areas  when 
the  material  therein  is  too  dry  and  to  remove  water  therefrom  when  the  material 
therein  is  too  wet.  Such  removal  of  water  may  necessitate  the  construction  of 
intercepting  and  diversion  ditches,  the  constant  exposure  of  the  greatest  possible 
area  in  the  borrow  pit  to  sun  and  air  or  the  use  of  any  other  effective  method 
which  will  reduce  the  moisture  content  to  the  percentage  prescribed. 

Sect.  7.9  The  top  surface  of  the  embankment  shall  be  sprinkled  whenever 
necessary  just  before  a new  layer  is  placed  and  to  prevent  dust  from  reducing 
visibility.  All  such  sprinkling  shall  be  done  by  tank  trucks  of  such  light  weight 
and  having  tires  of  such  size  as  will  not  develop  a degree  of  compaction  in  the 
layer  being  or  to  be  rolled  which  will  interfere  with  subsequent  rolling  operations. 
The  delivery  nozzles  of  the  trucks  shall  be  capable  of  close  and  accurate  adjust- 
ment so  that  the  water  will  be  uniformly  spread  and  closely  controlled  as  to 
quantity  without  forming  pools.  Material  which  is  found  to  he  too  wet  when  it 
reaches  the  embankment  shall,  before  it  is  compacted  and  as  directed  by  the 
Engineer,  be  spread  over  the  embankment  or  otherwise  exposed  to  the  drying 
action  of  the  sun  and  air  and  the  excess  moisture  allowed  to  dry  out  before  it  is 
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compacted.  The  placing  or  rolling  of  material  on  the  embankment,  ( lass  A, 
will  not  be  permitted  whenever  rainstorms  arc  imminent  or  during  or  immedi- 
ately after  rainfalls  or  when  any  other  weather  condition  prevails  which  would 
increase  the  moisture  content  beyond  the  limit  for  satisfactory  compaction.  The 
embankment  shall  be  brought  up  uniformly  and  its  top  shall  be  graded  and  sloped 
so  that  a minimum  of  rain  water  will  be  retained  thereon.  The  top  of  the 
Class  15  embankment,  except  as  may  be  permitted  adjacent  to  the  outside  of  the 
embankment,  shall  be  kept  at  all  times  during  its  construction  below  the  top  of 
the  Class  A embankment  in  order  to  afford  satisfactory  drainage  of  surface  water. 
The  top  of  the  embankment  of  either  class  shall  be  kept  free  from  holes  and 
depressions  and  all  such  as  may  be  formed  by  any  cause  shall  be  promptly  leveled 
oil  as  directed  by  the  Engineer.  Pools  of  water  from  any  source  shall  he  promptly 
emptied  and  the  lelc-s  Idled  with  dn  material.  1 he  ( ontractor  shall  take  every  pre- 
caution to  prevent  saturation  of  the  embankment  by  rainfall.  Whenever  any  por- 
tion of  the  embankment  is  to  stand  for  one  week  or  longer,  during  which  period  un 
additional  layers  of  material  are  to  be  placed  thereon,  or  whenever  rainstorms  are 
immiiH  nt.  the  ernb  uikmcni  shall,  it  o ordered,  lie  smooth  rolled  so  us  to  readily  shed 
water.  Such  smooth  rolling  shall  not  be  included  in  the  count  of  roller  trips  re- 
ferred to  :n  Sections  7.10  and  7.14.  lie  fore  work  is  resumed  c any  such  portion,  ;t 
shall  be  harrowed  and  sc  .trifled,  moistened  or  dried  as  required  and  recoinpacted  as 
specified  in  Section  7.2  so  that  a tight  bond  will  be  obtained  with  the  next  layer 
to  be  placed.  Compacted  embankment  that  may  he  damaged  by  washing  or  oilier- 
wise  shall  be  acceptably  replaced  by  the  Contractor  without  compensation  therefor 
except  as  specified  herein. 

Sect.  7.10  After  each  embankment  layer  has  been  spread  to  the  required 
thickness  and  its  moisture  content  has  been,  adjusted,  as  neccssarv,  to  within  the, 
required  limits,  i.  shall  be  rolled  as  specific.'.  Not  less  than  fourteen  trips  of  a 
single  roller  will  be  required  on  everv  portion  o:  each  layer  of  Class  A embank- 
ment and  not  le.-s.  than  eight  trips  of  a single  roller  will  be  required  on  every 
portion  of  each  layer  of  Class  B embankment.  In  order  to  perform  this  operation 
to  best  advan'-age  on  Class  A embankment,  the  moisture  content  of  the  top  layer 
and  particularly  of  the  one  next  below  it  mint  be  right.  Tn  cast  embankment  of 
either  class  sinks  and  weaves  under  the  roller  or  under  trucks  and  other  equip- 
ment. it  will  lie  evident  that  the  required  degree  of  compaction  is  not  being  at- 
tained and  that  an  adju:  tme:  in  the  moisture  content  i=  required.  If  at  am  place 
or  time  such  sinking  and  weaving  produce  surface  cracks  and  are  of  such  character, 
-aim  uni  or  areal  extent  as,  in  the  judgment  of  the  Engineer,  io  indicate  an 
unfavorable  condition,  lie  will  order  operations  on  that  part  of  the  embankment 
to  be  suspended  until  such  time  as  it  shall  have  become  suflicientlv  solidified.  The 
ideal  condition  of  the  embankment  i-  that  attained  when  the  feet  of  the  sheeps  foot 
roller  penetrate  deep  into  the  layer  being  rolled  and  develop  compaction  in  the 
layer  beneath  it,  and  when,  at  the  same  time,  the  entire  embankment  below  these 
layers  is  so  firm  and  hard  as  to  show  onlv  the  slightest  weaving  and  deflection 
as  the  roller  passes.  Adjustments  of  the  weights  of  the  rollers  may  be  ordered 
by  toe.  Engineer  in  order  to  obtain  the  required  penetration  of  the  feet  of  the 
rollers.  In  order  to  minimise  the  condition  of  sinking  and  weaving,  the  Contractor 
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shall  at  all  times  ktep  ; hi  rolling  oj.ierat ions  spread  out  over  the  max  mum  prac- 
ticable area.  Adjacent  roller  trips  shall  overlap  each  oilier  rulliciontly  to  insure 
uniform  rum  part  ion.  It  over  nnv  area  the  compaction  obtained,  as  determined 
hv  the  Engineer,  i>  less  than  that  obtained  by  the  usual  procedures  in  handling 
and  compacting  the  materials,  because  of  insufticieril  overlap,  too  thick  layers, 
too  much  or  too  little  moisture  or  other  cause  altribnl  ihle  to  detective  work,  the 
condition  shail  be  remedied  and.  it  additional  rollings  arc  ordered,  payment  will 
not  he  made  as  specified  under  Section  7.14.  If  the  material  itself  is  unsatis- 
faetorv,  or  if  additional  roiling  or  other  means  fail  to  produce  satisfactory  ve-uhs, 
tlu:  a tea  in  question  shail  he  cleaned  oft  down  to  material  of  satisfactory  density 
and  the  cleaning  off,  replacement  and  mulling  shall  be  dune  by  the  Contractor 
without  additional  compensation. 

Scot.  7.11  Approved  shcepsfoot  rollers  shall  be  used  for  compacting  all 
parts  of  the  etc  uikment  which  they  can  reach.  Rollers  procure  ! by  the  Con- 
tractor for  this  work  shall  meet  the  following  requirements.  They  shall  he  in  units 
of  the  two- drum  ariiatlaied  type  and  shall  be  equipped  with  cleaner  bars  for  keeping 
j!**.  paces  between  the  feet  clear.  Two  sc.: , of  hat's  shall  he  pro'  'fled  it  the  rollers 
are  to  o -crate  in  both  directions.  Each  n her  drum  shall  be  mounted  o as  to  limit 
freeiv  within  its  frame  and  each,  shall  he  not  less  than  (!)  inches  in  diameter  nor 
more  than  <'.0  'itches  frig  and  shall  weigh  when  empty  not  le ts  than  2, ICO  pounds 
pier  linear  foot.  I'l.e  d-uns  shall  he  watertight,  end  fitted  with,  openings  through 
which  i hi  e may  he  weighted  with,  water  uid  sand.  To  each  drum  there  shall  be 
attached  feet  < r teeth  in  -.:  w-cred  rows,  j hese  shall  project  approximately  eight 
inches  beyond  the  outer  -i.'  .'ai.  of  the  drum  and  their  ends  shall  preferably  he 
fitted  with  removable  hardened,  metal  shoes  having  a penetrating  area  of  not 
more  than  six  square  inches  when  new.  The  spacing  of  tlx  feet  sh  .il  he  reason- 
ably uniform,  both  transversely  tmd  cii  imfcrentially,  with  one  tamping  foot 
foi  approximately-  each  110  -quare  indie.-  of  the  outer  cylindrical  sin  face  of  the 
drum.  W hen  the  penctnpmg  area  of  the  feet  or  shoes  on  any  of  the  rollers  has 
been  worn  down  to  live  . at;’. re  inches,  they  shall  be  replaced  by  new  -hoes  or 
increased  to  their  original  area  hv  welding  on  new  mt  d.  \ot  more  than  two 
roller  units  may  he  used  in  t..  icm,  so  that,  one  trip  in  land,  a will  1 mint  as  two 
trips  of  a ,-iuglc  roller.  In  . iclt  case,  however,  the  t diets  shall  he  so  coupled 
and  the  spacing  and  arrangement  of  the  feet  on  the  drum  ; shall  he  such  that  the 
feet  of  the  nailing  roller  will  not  track  in  those  of  tb  - drum  ahead.  'I  he  type, 
design  and  details  of  rollers  ,,li  le  subject  to  the  preliminary  approval  of  the 
Engineer  before  their  employment  < n the  work.  \s  experience  is  gained  in  the 
compaction  of  the  materia'  - available  for  the  embankment,  certain  changes  in  the 
details  >f  the  rollers  may  he  indicated  to  improve  their  eif-iienc-,  in  securing 
the  degree  of  consolidate  n -recified  or  in  obtaining  greater  uniformity  or  in- 
creased speed  of  operation.  )o  attain  these  ends  the  1 out  factor  shall  make  such 
alterations  in  the  details  of  the  rollers  as  ordered  or  permitted  without  payment 
therefor  other  than  is  included  in  the  prices  stipulated  for  Items  7 and  8. 

Skit.  7.12  Compaction  hv  approved  hand  operated,  power  driven  mechan- 
ical lampi  r.s  will  lie  required  along  the  junction  between  the  embankment  and  the 
surface  profile,  along  the  sides  of  the  cut-off  wall,  around  the  piers  of  the  release 
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water  chamber,  around  the  casings  over  the  settlement  measurement  plates,  for 
ihe  refilling  of  the  trenches  for  the  piezometer  pipes  if  such  compaction  cannot 
he  done  by  rolling  and  wherever,  because  of  the  topography  or  other  condition, 
the  leqttired  density  cannot  be  obtained  by  the  use  of  rollers.  Material  to  be  so 
compacted  shall  be  spread  by  band  in  layers  not  more  than  two  inches  thick  for 
Gass  A embankment  nor  more  than  four  inches  thick  for  embankment,  Class  B, 
measured  before  compaction,  and  the  degree  of  compaction  attained  by  these 
tamping  operations  shall  be  equal  in  every  respect  to  that  secured  by  the  sheeps- 
foot  rollers. 

Sect.  7.13  The  embankment  shall  be  built  to  such  height  as  will,  in  the 
opinion  of  the  Engineer,  allow  for  subrequ'  it  shrinkage  and  settlement.  All 
material  placed  and  compacted  within  the  limits  ordered  and  designate!  in  the 
Engineer  will  he  estimated  for  payment  as  specified  in  Section  7.1?  but.  no  pay- 
ment will  be  made  for  mateiial  placed  outside  of  such  limits. 

,Sm:t.  7.14  In  case  it  should  become  nocc.-sary.  in  order  to  obtain  the  re- 
quired degree  ' compai  A.  n.  to  do  more  rolling  on  any  or  all  of  the  embankment 
la  vers  than  fourteen  trips  of  a single  roller  drum  for  Clas  ’ A embankment  or 
eight  such  trips  for  Class  B embankment,  the  Contractor  sit:  : do  such  additional 
rolling  as  the  Engineer  may  order.  For  each  ordered  additional  trip  of  a single 
roller,  the  quantity  of  Gate  A or  Class  B embankment  placed  and  rolled  shall  ha 
imaMU'  d and  computed  for  payment  under  Item  7 or  8 as  increased  by  one  per 
cent,  of  ! c vt  lumc  of  the  lever  oi  part  th  rod  rolled  b\  each  such  additk  nal  trip. 
The  volume  of  tolled  embankment.  Class  A or  Class  B,  to  be  increased  under  t'  e 
provbA  o.s  of  ibis  section  sir. 4 be  the  compun  ' volume  of  the  layer  or  •.'•art  thereof 
which  has  been  rolled  in  more  than  fourteen  single  roller  tiir.s  for  embankment. 
Class  A,  or  more  than  eight  such  trips  for  embankment,  Gass  If.  the  thickness  oi 
the  Ever  always  br  ing  taken  as  five  inches  for  the  former  class  and  six  inches 
for  the  latter.  The  number  of  roller  trips  shall  lx-  computed  v.  it  bout  regard  to 
neeessarv  overlaps  ot  to  rolling  done  in  turning  the  equipn  -m  at  the  ends  of  i‘ie 
lanes  or  m .'■•neb  rolling  parallel  to  th<  abutments  as  may  be  needed  to  secure  the 
required  degree  of  compactor  in  the  embankment  as  close  as  possible  to  the 
junction  between  it  and  the  abutments. 

Suer.  7.15  The  quantity  to  be  paid  for  under  Item  7 shall  he  the  number 
of  cubic  cards  of  rolled  embankment,  Gas-  A.  measured  in  final  po-iiion  from 
the  surface  of  the  foundation  as  excavated  in  accordance  with  orders  or  from  the 
surface  of  the  cut-off  wall  to  the  limits  of  the  rolled  embankment,  Class  \, 
shown  on  the  drawings  or  designated  In  tin  Engineer.  The  quantity  to  h - paid 
for  under  Item  8 shall  he  the  number  of  cubic  yards  of  rolled  einbanki  tent. 
Class  B.  measured  in  final  position  ftom  the  surface  of  the  founda'iou  as 
excavated  in  accordance  with  orders,  or  from  the  ordered  surface  of  rolkd  em- 
bankment, Class  A.  or  ftom  the  surface  ol  xisting  embankments  to  the  limits 
of  the  rolled  embankment.  Class  It,  shown  on  the  drawings  or  designated  by 
the  Engineer.  The  intmln  r of  cubic  yards  of  rolled  embankment  of  each  class 
measured  for  payment  shat:  he  increased  because  of  more  roller  trips,  as  pro- 
vided in  Sect.ii si  7.1  I and  shall  al-o  inch:  'e  Ihe  refillin'...  of  trenches  for  "ie  . 'meter 
pipes.  The  prices  per  cubic  wild  stipulated  for  these  items  shall  include  all  Ebor, 
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plant . equipment.  materials.  expenses  am  I costs,  not  properly  to  he  classified  under 
an\  oilier  item  or  items,  mces.-aiv  to  completely  perform  the  work  to  be  done 
under  these  items  in  the  manner  herein  set  forth  and  specified. 


RKFM.l.INTi  AND  EM  HANKING 
Item  9 


Sta  r.  ‘A I Under  Item  9 the  Contractor  shall  do  all  required  refilling  and 
(itibankiug.  except  the  toiled  embankment  for  the  dam  under  Items  7 and  S,  rock 
ci:  1>:  liking  under  Item  1 i >.  run  of  hank  gravel  -.rider  Item  25  and  surface  dress- 
ing under  l em  It.  to  the  lines  sh  wn  on  the  d swings  or  ordered,  for  the  up- 
stream and  dmvn.-.trean!  embankments  of  the  dam;  for  sewage  disposal  plant  and 
sew •T.-.  if  required,  settling  tanks  or  basins,  drains,  pipe-,  lc-nce  posts  mid  Other 


si  i uo'.u res  ; for  downstream  .mu  • r <;  .iding  : for  c< iverine  the  rock  surfaces  of  the 


dr».  ast ream  'ope  of  the  dam  and  of  -p  41  ’ auks  where  ordered  am;  r refilling,  if 
reiiuiied.  of  portions  of  the  -ewage  disposal  plant  a'  the  completion  of  the  work; 
and  he  shall  do  mv  other  or  !•  r ' refilling  and  end  inking  necessary  to  complete 
i lie  .■.or!,  under  this  contract.  As  a ; ari  of  the  wick  under  tins  item,  the  Contractor 
shall  repair  any  settlement,  sliding  or  wa-bing  of  refills  and  end  anknunus  made  by 


!iim  until  the  completion  and  acceptance  of  the  won.  under  this  contract,  without 


other  ci  enpi  nsaliou  than  lli.il  pro’,  idod  herein  for  refilling  and  en  . banking  to  the 
i rd.-n  I lines  and  shail  place  and  m.dn'nin  temporary  "nvements  or  surfacing  over 
all  trenches  in  roadway-  and  1-ewin  ve.  r.s  required,  to  take  c ue  of  tiaflic.  This 
item  shall  not  include  auv  refiiiiug  or  embanking  made  for  t<  mporary  water  sup- 
plies, for  the  Contt  actor’s  temporary  biiilcliity-:.  camp  or  plant,  for  temporary  roads, 
except  as  provided  in  Section  14,  for  the  temporary  storage  of  excavated  mate- 
rials, for  temporary  drains,  sump?  or  other  temporary  structures  of  the  Contractor. 


Sect.  9.2  Refills  and  embankments  shall  lie  made  of  materials  from  the 
excavations  under  In  ins  4.  5.  27.  28  and  29,  in  co  t.  r as  they  are  acceptable,  and 
from  borrow  pits  on  lands  of  The  City  or  provided  by  ,<e  Contractor  com  other 
sources  outside  the  limits  of  the  work.  All  materials  used  for  refills  and  embank- 
ment., shall  be  free  front  frost,  stumps,  1,  rgc  rods,  ashes,  oil  and  , titer  perish- 
able i t foreign  matter.  Earth  i r covering  the  surfaces  of  rock  etuhnukm,  nts 
and  rock  excavations  shall  he  free  from  stones  larger  than  >ix  incite-  in  diameter. 
Rock  may  be  permitted  in  refills  d embankments  and  when  so  placed  dial!  be 
measured  for  payment  as  refilling  and  embanking.  The  stones  forming  the 
faces  of  such  embankments  shall  he  of  suitable  shapes  and  sizes  and  shall  he 
placed  to  the  prescribed  lines  a.i  required.  No  stone  shall  be  placed  in  the  refill 
nearer  than  four  inches  to  any  pipe. 


Sect.  9.2  All  embankments  . hall  be  started  on  a firm  foundation  front  which 
soil,  stumps,  large  roots  and  other  perishable  materia!  and  earth  loosened  by  freez- 
ing shall  have  been  removed  to  the  extent  directed,  as  provided  in  Sections  11 
and  2.1,  and  if,  where  a soil  cover  is  to  he  placed,  the  depth  of  till  is  less  than  two 
feet,  oil,  ashes  and  other  foreign  matter  shall  first  be  excavated  as  ordered.  The 
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removal  of  soil,  s!umj)s  and  large  roots  sliall  Ik*  done  under  Item  3;  the  excavation 
of  oil,  ashes  and  other  perishable  and  foreign  matter,  under  Item  61. 

Sect.  9.4  I’.efore  pipes  or  drains  ate  laid  in  a trench  in  rock,  unless  they 
are  to  he  supported  on  concrete  saddles  or  cradles,  the  bottom  of  the  trench 
sliall  be  refilled  with  approved  material  thoroughly  compacted  to  the  elevation  di- 
rected. Refilling  of  trenches  for  pipes,  drains  and  other  structures  shall  he 
deferred,  if  ordered,  until  after  any  required  hydrostatic  tests  shall  have  been 
completed.  Other  trenches  and  excavations  -hall  he  refilled  as  soon  as  practicable 
after  the  pipes,  drains  and  other  structures  have  been  satisfactorily  hud  or  con- 
structed therein.  Unless  otherwise  permitted,  the  Contractor  shall  refill  the 
trenches  for  pipes,  drains  mid  other  suuetuus  by  depositing  material  in  water 
or  by  flush'ne  the  material  and  working  the  mass  with  poles  and  bars  until  the 
refill  is  wet  thorough! v and  tills  solidlv  the  entire  space  about  the  pipes,  drains 
or  other  structures.  Unless  otherwise  permitted,  where  the  refill  in  the  trenches 
and  about  fire  structures  is  not  ucp  . • <1  in  water  or  puddle  1,  the  earth  shall  he 
placed  in  horizontal  layers  not  over  four  inches  thick  and  each  layer  shall  be 
sprinkled  and  thoroughly  compacted. 

Sect.  9.5  Am*  portin'  of  temporary  access  or  other  roads  of  the  Contrac- 
tor that  are  not  ale  we  tin-  . lah-ted  surfaces  of  the  earth  embankments  .->■•:'!  be 
included  for  payment  as  cmi.niii.iuent  under  Item  9 it  made  of  suitable  material. 

Sect.  -.6  Unless  otherwise  permitted,  the  embankments  shall  be  c.-  tied 
up  approximately  level  and  built  t i the  hue5  shown  on  th  tlta\..i  v or  otdered. 

Material  laced  in  the  upstream  md  downstre  n emb ts  oi  th<  dam  shall 

be  deposited  in  1 ••  ers  net  over  two  fee:  in  depth  and  slit  i'  be  uniformly  com- 
pacted by  the  hauling  equipment.  Portions  of  embankt  ei  - may  bi  pei  nitted 
to  extend  bevi  nd  the  prescribed  lir-.r.  but  material  placed  outride  of  such,  lines 
will  he  considered  as  deposi  ed  in  spoil  1j:i i ■ i : or  dtsi  >ed  of  beyot  d the  h:  nts 
< f the  work,  as  prescribed  it, . ' i Section  1/  and  no  ; .o. n.ctv.  wdl  he  tv-  c uire- 
for  under  Item  9.  So  far  a pracit  ■ d -V.  the  rock  rills  in  embankments  shall  be 
so  selected,  graded  and  placed  that  the  volume  of  voids  in  t1s«*  embanki'iems  sliall 
be  a minimum  and  the  Contractor  will  be  required  to  flura  t ‘a  into  micu  voids 
as  n.av  unavoidably  occur  in  the  upper  ;icrtions  of  the  rock  harth  embank- 

ment placed  ot  ■ i roci;  till  shall  he  not  less  than  o:te  foot  in  thickness  after  com- 
plete consolidation  and  after  all  -ettlenieut  into  the  underlying  rock  til!  shall  have 
occurred.  When  time  for  natural  settlement  is  not.  avail;.’  : \ ill?  I imractor  shall 
roll  or  tamp  the  earth  embanking  material  m layers  of  approver!  thicknesses. 
Any  settlement,  sliding  or  washing  of  embanking  materials  after  placing,  that 
mav  occur  befoul  the  conn  let  ion  ami  ace,  nice,  ot  the  work  under  this  contract, 
inciti  ling  the  settlement  of  the  earth  into  the  rock  ii'i,  shall  be  remedied  and  the 
embankment  brought  to  the  u piired  grade  without  other  cc  '-.npensation  than 
that  provided  »ntler  tins  item  tor  refilling  and  embanking  to  the  lines  shown  on 
the  drawings  or  ordered. 

Sect.  9"  As  soon  as  a section  of  trench  in  any  public  road,  or  in  any 
other  place  where  required,  has  been  refilled  and  all  plant  and  excess  materials 
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have  been  removed,  a U-mpoiarv  pavement  or  surfacin':  shall  be  laid  oven  the 
trench,  anti  it  shall  be  satis ir.ctorik  maintained  under  this  item  until  the  p>’im..- 
ueut  pavement  is  laid,  broken  stone,  .travel,  pi- .-es  of  coiicrett  t r oilier  acceptable 
material  taken  from  the  tieitch  shall  be  placed  as  a temporary  surfacing,  of  tue 
Contractor  shall  furnish  and  place  broken  stone,  gravel  or  steam  cinders  for  this 
purpose,  as  mav  he  ordered  or  approved.  As  a part  of  the  maintenance  of  the 
temporary  surfacing  over  the  trenches  in  public  roads,  the  Contractor  shall  tur- 
nish  water  and  sprinkle  sulliciently  to  compact  the  surface  of  the  trenches  and 
prevent  annoyance  from  dust. 

Seer.  9.8  The  i|u:mtitv  to  be  paid  for  under  Item  9 shall  he  the  number 
of  cubic  yards  of  compacted  reiiliing  and  embanking,  as  descruxd  it;  Section  9.1, 
including  temporary  pavements  or  surfacing,  measured  in  final  position,  that 
are  actually  placed  within  the  limits  shown  on  the  drawings  or  ordered.  "Refills 
shall  lie  measured  from  the  limits  io  which  excavation  ruder  Item  3,  4 or  5 
Is  measured  for  payment ; embankments,  front  the  surface  on  which  the  em- 
banking material  is  placed.  Xu  deductions  shall  be  made  undei  Item  9 for  the 
space  occupied  by  a pipe  havi.  :;  a cross-sc  tiona;  area  smaller  Ta o three  square 
feel.  The  price  per  cubic  y ard  stipulated  for  this  item  shall  include  all  labor, 
equipment,  materials,  expenses  anti  costs,  not  properly  to  be  ch;. oiled  under  any 
other  item  or  items,  necessary  to  completclv  perform  the  work  to  be  done  under 
this  Stem  in  the  manner  herein  set  forth  and  specified.  Xo  payment  will  he  made 
for  furnishing  inalen  ds  required  for  the  refills  and  itihankmen*  in  er.ecss  of  that 
atai’.al.lc  from  ordered  ever  ions,  except  it:  the  price  stipulated  fr-r  Item  9. 
Xo  li-mpowtry  surfs  :g  or  retiil  in  Tr.ad.vuys  alme  he  c.-sabii.-".  .1  grades  will 
he  paid  far  under  Item  9 ...  1 no  tx. .tcn.nl  pi  need  outside  tlit  prescribed  fines  for 
refill  and  ernha  il, uient  will  be  paid  for  utv  .r  this  item,  even  though  such  mate- 
ria! iu  r .-tills  and  embankment-,  may  have  Icon  placed.  with  the  ptrnn 'Stott  : t the 
Engineer,  intmedi  . :iy  adjacent  to  or  contiguous  with  prescribed  refills  anti  em- 
bankments, as  being  a suitable  place  for  the  disposal  of  such  materials,  .yment 
Plenum  being  considered  as  haring  been  included  in  the  prices  stipulated  for  the 
appropriate  excavation  items. 
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ROCK  EMBANKING 


Svct,  10.1  Under  Item  10  the  Contractor  shall  furnish  raid  place  rook 
embanking  to  the  lines  shown  on  .he  drawings  or  ordered  on  the  slopes  of  the 
datn,  in  ft  out  of  the  " tstc  weir,  in  the  ttver  channel  of  the  East  Branch  of  the 
Delaware  downstream  front  the  dam  and  elsewhere  as  ordered.  As  a part  of  the 
work  under  this  item,  the  Contractor,  as  directed,  shall  repair  any  settlement, 
sliding  or  washing  of  rock  embankments  made  by  him  until  the  expiration  of  tins 
contract  without  other  compensation  than  that  provided  herein  for  rock  embank- 
ing. No  material  placed  outside  the  proscribed  lines  for  rock  embanking  shall 
he  included  under  this  item,  even  though  such  material  may  have  been  placed, 
with  the  permission  of  the  Engineer,  immediately  adjacent  to  or  contiguous  with 
the  prescribed  rock  embanking. 
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Sect.  10.2  Acceptable  stones  shall  be  used  in  rock  embanking.  The  material 
shall  be  free  from  stumps,  roots  and  other  perishable  or  foreign  material.  Rock 
for  the  protection  of  slopes,  embankments  and  channels  shall  be  composed  of 
durable  stones  of  acceptable  sizes  and  grading.  No  llat  stones  having  a thick- 
ness less  than  one-fourth  of  the  least  linear  dimension  of  the  largest  face  area 
shall  be  used.  Materials  for  rock  embanking  may  be  obtained  from  ordered 
excavations,  from  rock  storage  piles  and  from  borrow  areas  in  so  far  as  they 
are  satisfactory. 

Sect.  10.3  Stones  for  rock  embanking  shall  be  so  selected,  graded  and 
placed  throughout,  as  directed,  that  the  volume  of  voids  in  the  embankment  shall 
be  a minimum.  Where  earth  is  to  be  placed  upon  rock  embanking,  the  top 
portion  shall  be  graded  from  coarse  to  fine  at  the  surface  to  provide  a thoroughly 
filled  outer  layer  of  rock  embanking  to  resist  settlement  and  washing  of  the 
overlying  earth  into  the  rock  fill.  Material  for  the  protection  of  slopes,  embank- 
ments and  channels  shall  be  so  placed  that  the  smaller  stones  shall  be  at  the  under 
side  of  the  rock  fill,  increasing  in  size  to  the  top,  as  directed,  so  that  the  greater 
proportion  of  the  large  stones  shall  be  at  the  surface.  The  stones  in  the  outer 
three  feet  of  the  rock  embanking  on  the  upstream  slope  of  the  dam  shall  be  large, 
angular  stones. 

Sect.  10.4  The  quantity  to  be  paid  for  under  Item  10  shall  be  the  number 
of  cubic  yards  of  rock  embanking,  measured  in  final  position,  that  are  furnished 
and  placed  within  the  limits  shown  on  the  drawings  or  ordered,  measured  from 
the  surfaces  of  underlying  refills,  from  the  surfaces  of  embankment  placed  under 
Item  8 or  9,  from  surfaces  from  which  soil  has  been  removed  or  other  excavation 
made  in  accordance  with  orders,  or  from  the  original  surface  if  no  soil  removal 
or  other  excavation  has  been  ordered.  The  price  per  cubic  yard  stipulated  for 
this  item  shall  include  all  labor,  equipment,  materials,  expenses  and  costs,  not 
properly  to  be  classified  under  any  other  item  or  items,  necessary  to  completely 
perform  the  work  to  be  done  under  this  item  in  the  manner  herein  set  forih  and 
specified.  No  payment  will  be  made  for  furnishing  rock  for  embankments  in 
excess  of  that  available  from  ordered  excavations  except  in  the  price  stipulated 
for  Item  10. 


SURFACE  DRESSING  AND  GRASSING 
Item  11 

Sect.  11.1  Under  Item  11  the  designated  surfaces  of  excavations,  embank- 
ments, refills  and  other  areas,  except  such  areas  as  will  be  eventually  covered 
by  water  shall  be  dressed  to  the  extent  ordered,  with  acceptable  soil  of  the 
thickness  directed,  fertilized,  seeded  or  sodded,  and  maintained,  until  the  com- 
pletion and  acceptance  of  the  entire  work.  In  general,  these  areas  shall  include, 
but  shall  not  necessarily  he  limited  to,  the  downstream  surface  of  the  dam,  the 
surface  of  the  graded  area  downstream  from  the  toe  of  the  dam  and  the  upper 
slopes  of  the  weir,  waste  and  outlet  channels.  Not  more  than  12  inches  of  s«JI 
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will  be  required,  except  on  such  areas  as  arc  designated  for  the  planting  of  trees 
or  shrubs,  where  the  thickness  of  the  soil  dressing  shall  be  as  ordered. 

Sect.  11.2  To  the  extent  that  suitable  material  is  available  from  the  exca- 
vations under  Item  .5,  from  existing  storage  piles  or  from  areas  within  the  reser- 
voir How  line  as  designated  by  the  Engineer,  surface  dressing  shall  be  made 
from  such  material. 

Sect.  11.3  In  general,  soil  shall  not  he  deposited  until,  in  the  opinion  of 
the  Engineer,  any  retill  or  embankment  upon  which  it  is  to  he  placed  shall  have 
approximately  reached  its  final  condition'of  settlement,  or  until  satisfactory  pro- 
vision shall  have  been  made  for  possible  future  settlement.  Wherever  necessary, 
the  surface  upon  which  the  soil  is  to  be  placed  shall  be  raked  or  otherwise  satis- 
factorily prepared  to  insure  a proper  bond.  The  soil  shall  then  be  deposited 
to  the  thickness  directed  and  acceptably  rolled  or  tamped. 

Sect.  11.4  After  the  soil  lias  been  placed  in  accordance  with  Section 
11.3  and  at  such  time  as  the  Engineer  shall  order  or  approve,  the  Contractor 
shall  place  on  the  areas  to  he  seeded  or  sodded,  and  rake  in  thoroughly,  an  ap- 
proved chemical  fertilizer  at  the  rate  of  two  tons  per  acre.  The  fertilizer  shall 
he  of  5-10-5  analysis  and  shall  be  a brand  licensed  and  registered  with  the  New 
York  State  Department  of  Agriculture  and  Markets/  After  the  fertilizer  has 
been  applied  to  areas  to  be  seeded,  grass  seed  shall  be  sown  uniformly  at  the  rate 
of  six  bushels  per  acre  and  shall  be  satisfactorily  raked  in.  The  areas  thus  seeded 
shall  then  be  satisfactorily  rolled.  Any  portions  of  The  City’s  lands  on  which 
grading  is  not  required,  but  from  which  the  turf  has  been  removed  or  damaged 
as  a result  of  the  Contractor’s  operations,  shall  be  resoiled  if  necessary,  or  spaded 
and  likewise  fertilized  and  seeded.  Grass  seed  shall  be  from  the  latest  crop 
available  with  a weed  content  not  to  exceed  one  per  cent,  and  shall  conform  to  the 
following  analysis  or  an  approved  equivalent: 


Per  Cen  t, 
ry  Weight 

Variety 

Per  Cent. 
Purity 

Per  Cent. 
Termination 

50 

Kentucky  Blue  Grass  

85 

80 

20 

Redtop  

95 

90 

15 

Domestic  Rye  Grass 

95 

85 

10 

Timothy  

99 

90 

5 

White  Clover  

97 

90 

The  Contractor  shall  furnish  a certificate  of  analysis  and  test  from  an  approved 
laboratory  showing  that  the  seeds  have  been  recently  tested  and  meet  all  require- 
ments of  these  specifications. 

Sect.  11.5  Sound  sods  having  a good  quality  of  heavy  grass  shall  be  placed 
on  gutters  or  berms,  except  where  paved,  in  strips  on  slopes  of  embankments 
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or  excavations  adjacent  to  roads  and,  wherever  required,  a strip  not  less  than 
one  foot  wide  shall  be  placed  along  the  edges  of  areas  to  be  seeded,  or  on  such 
other  parts  of  the  embankments  or  graded  areas  as  directed,  or  where,  in  the 
opinion  of  the  Engineer,  washing  is  likely  to  occur  before  the  seed  has  taken  root. 
After  the  areas  to  be  sodded  have  been  brought  to  the  ordered  subgradc  and 
fertilized,  sods  of  a good  quality  of  heavy  grass,  of  shapes  and  sizes  to  be  con- 
veniently handled  and  to  fit  the  areas  to  be  sodded  and  of  a uniform  thickness 
of  at  least  \'/2  inches,  shall  be  properly  laid  with  a fair  bearing  and  a smooth, 
even  surface  and  beaten  down  firmly.  On  slopes  and  elsewhere,  as  directed,  each 
sod  shall  be  secured  by  at  least  two  wooden  pegs  of  ordered  length.  The  total 
area  to  be  sodded  under  this  item  shall  not  exceed  five  per  cent,  of  the  entire 
seeded  and  sodded  areas  on  which  soil  is  placed  under  this  item. 

Sect.  11.6  All  seeded  and  sodded  areas  shall  be  satisfactorily  cared  for 
and  watered,  and  the  grass  cut,  as  directed,  until  the  completion  and  acceptance 
of  the  work  under  this  contract.  Portions  of  these  areas  shall  be  resoiled,  re- 
fertilized,  reseeded  or  resodded,  if  required,  to  obtain  a satisfactory  result. 

Sect.  11.7  The  quantity  to  be  paid  for  under  Item  11  shall  be  the  number 
of  cubic  yards  of  soil,  measured  after  compacting,  that  are  actually  placed,  fer- 
tilized and  seeded  or  sodded  in  accordance  with  the  requirements  of  these  speci- 
fications within  the  limits  specified  in  Section  11.1,  except  that  the  Contractor 
shall  make  good,  without  additional  payment  therefor,  any  considerable  settle- 
ment of  any  refill  or  embankment  below  the  established  lines  and  grades  that 
shall  fake  place  before  the  completion  of  the  entire  contract.  The  price  per 
cubic  yard  stipulated  for  this  item  shall  include  all  labor,  equipment,  materials, 
expenses  and  costs,  not  properly  to  be  classified  under  any  other  item  or  items, 
necessary  to  completely  perform  the  work  to  be  done  under  this  item  in  the 
manner  herein  set  forth  and  specified.  Payment  for  rcsoiling.  seeding  or  sodding 
any  lands  beyond  the  limits  of  the  ordered  operations  of  the  Contractor  will  be 
included  under  Item  61.  No  payment  will  be  made  under  this  item  for  resoiling, 
spading  up,  fertilizing,  seeding,  sodding  or  otherwise  restoring  any  portion  of 
the  prescribed  areas  on  which  regrading  is  not  required  but  on  which  the  turf 
has  been  removed  or  damaged  as  a result  of  the  Contractor’s  operations  or  for 
any  required  surface  dressing  and  grassing  in  a borrow  pit  area. 


TIMBER  AND  LUMBER  IN  OPEN  CUT 
Item  12 

Sect.  12.1  Under  Item  12  the  Contractor  shall  furnish  all  material  for,  build 
and  leave  permanently  in  place  or  maintain  in  good  order  as  directed  for  the  dura- 
tion of  this  contract  unless  sooner  ordered  removed,  structures  of  timber  and 
lumber,  as  ordered,  such  as  a movable  building  for  a soils  laboratory,  stop  logs 
and  gates  at  the  inlet  to  the  diversion  tunnel,  foundation  platforms,  drains,  poles, 
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fences  and  guards  as  specified  in  Section  15,  bridges,  trestles,  barricades,  fences 
and  guards  as  specified  in  Section  14,  ordered  signs  and  notices,  and  other  ordered 
timber  and  lumber  work  in  structures  above  ground  or  in  open  cut.  As  a part 
of  the  work  under  this  item,. the  Contractor  shall  furnish  all  nails,  bolts,  nuts, 
washers,  spikes  and  other  fastenings  and  shall  paint  and  repaint  as  directed  the 
fencing,  guard  rails  and  other  semipermanent  surface  structures  visible  to  the 
public,  including  ordered  signs  and  notices  thereon.  Sheeting  and  bracing  in 
excavations  shall  also  be  included  in  this  item  to  the  extent  that  such  sheeting 
and  bracing  shall  be  of  approved  design  and  shall  have  been  ordered  left  in  place. 


Timber  and  Sect.  12.2  No  timber  or  lumber  shall  be  included  under  Item  12  that  is 

included  not  described  in  Section  12.1  nor  specifically  ordered  to  be  furnished  under  this 

item  12.  item.  Timber  and  lumber  required  for  the  Contractor’s  plant  and  buildings, 

for  forms  or  other  purposes  of  the  Contractor,  for  chlorinator  houses,  for  the 
repair  of  the  Engineer’s  offices  and  buildings  and  for  sheeting  and  bracing  in 
excavations,  unless  ordered  left  in  place,  shall  not  be  included  under  Item  12, 
but  shall  be  considered  as  having  been  included  in  the  prices  stipulated  for  the 
various  items  of  the  contract. 


Size,  quality 
and  work* 
manship. 


Sect.  12.3  All  timber  and  lumber  used  by  order  or  with  the  approval  of 
the  Engineer  shall  be  of  the  sizes  directed  or  approved,  new,  and  of  suitable 
quality  and  sufficient  strength  for  the  purposes  intended,  except  that  second  hand 
material,  if  approved,  may  be  used  for  the  sheeting  and  bracing  of  minor  excava- 
tions and  for  other  purposes  where  strength  and  appearance  are  not  important 
considerations.  If  the  Contractor  is  of  the  opinion  that  larger  or  additional  pieces 
of  timber  or  lumber  than  those  ordered  should  be  used  in  any  of  the  structures, 
he  may,  unless  otherwise  directed,  use  such  larger  or  additional  pieces,  but  shall 
not  be  entitled  to  payment  for  any  excess  over  and  above  the  amount  ordered. 
Workmanship  shall  be  first  class  in  all  respects  and  all  work  shall  be  done  with 
an  accuracy  suitable  for  the  special  purpose  in  each  case.  All  structures  to  be 
built  under  this  item  shall  be  of  ordered  or  approved  design. 


Maintenance  Sf.ct.  12.4  All  structures  built  under  this  item  shall  be  maintained  at  all 

painting.  tjmes  jn  a neat,  safe  and  serviceable  condition,  and  they  shall  be  promptly  and 
thoroughly  repaired  as  often  as  may  be  necessary  to  this  end.  Fences,  guard 
rails  and  other  structures  included  for  payment  under  this  item  shall  be  painted 
two  coats  of  approved  paint  as  soon  as  completed,  and  repainted,  as  ordered. 


Soils 

laboratory. 


Sf.ct.  12.5  The  soils  laboratory  shall  be  a one-story  building  of  about  400 
square  feet  floor  area,  containing  built-in  work  benches,  shelving  and  closets,  a 
sink  and  wash  basin  and  provided  with  a water  supply,  adequate  lighting  and  an 
apptoved  chemical  closet.  It  shall  be  built  on  sills  or  runners  to  facilitate  moving 
as  required  under  Item  7.  A drawing  and  specifications  of  an  acceptable  building 
may  be  seen  at  the  office  of  the  Engineer,  120  Wall  street,  New  York,  N.  Y.  The 
sides  and  roof  shall  be  covered  with  asphalt  roofing  material  and  the  doors,  win- 
dows and  outside  wood  trim  shall  be  painted  with  not  less  than  two  coats  of  sat- 
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isfactory  paint  of  approved  color.  The  finished  wooden  floor  shall  be  given  two 
coats  of  boiled  linseed  oil  when  completed.  The  building  shall  be  serviced,  main- 
tained and  repaired  as  specified  in  Section  55.  Any  work  done  or  materials  fur- 
nished in  connection  with  the  provisions  of  this  section,  which  may  properly  be 
classified  under  one  or  more  appropriate  items  shall  be  so  classified  and  paid  for, 
but  no  direct  payment  will  be  made  for  any  work  or  materials  which  may  not  be  so 
classified,  the  cost  thereof  being  considered  as  having  been  included  in  the  price 
stipulated  for  Item  12. 


Sect.  12.6  The  quantity  to  be  paid  for  under  Item  12  shall  be  the  number 
of  thousand  feet,  board  measure,  of  timber  and  lumber  ordered  or  approved  in 
structures  and  other  wood  work  that  may  be  included  for  payment  under  this 
item  in  accordance  with  Sections  12.1,  12.2  and  12.3,  and  that  shall  be  furnished, 
placed  and  left  in  place  or  removed,  as  ordered  or  approved,  in  accordance  with  the 
preceding  sections  of  this  item,  subj  ct  to  the  following  limitations:  Second  hand 
timber  that  has  been  notched  shall  be  estimated  as  of  its  minimum  cross-sect:on ; 
round  timber  shall  be  estimated  as  square  timber  of  the  largest  size,  omitting  frac- 
tions of  an  inch,  which  can  be  inscribed  in  the  small  end  of  the  stick.  For  the  con- 
struction of  the  soils  laboratory  as  specified  in  Section  12.5,  the  quantity  to  be  paid 
for  shall  be  25  board  feet  for  each  square  foot  of  floor  area  within  the  exterior 
walls.  The  price  per  thousand  feet,  board  measure,  stipulated  for  this  item  shall 
include  all  labor,  equipment,  materials,  expenses  and  costs,  not  properly  to  be 
classified  under  any  other  item  or  items,  necessary  to  furnish,  fabricate  and  place  in 
the  work  or  build  and  maintain  structures  of  timber  or  lumber  of  the  kind  and 
quality  specified  and  in  the  manner  herein  set  forth.  Hardware,  nails,  bolts,  spikes 
and  other  fastenings  and  any  timber  and  lumber  used  in  connection  with  the  erec- 
tion of  the  timber  or  lumber  but  not  essentially  a part  thereof,  will  not  be  estimated 
for  payment ; compensation  therefor  shall  be  considered  as  having  been  included  in 
the  price  stipulated  for  this  item.  Timber  or  other  material  removed  shall  be 
the  property  of  the  Contractor  and,  if  suitable,  may  be  used  again.  No  direct 
payment  will  be  made  for  the  painting  specified  in  Section  12.4,  but  the  cost 
thereof  shall  be  considered  as  having  been  included  in  the  price  stipulated  for  this 
item. 


Measurement 
and  payment. 


Sect.  13G.1  Concrete  masonrv  will  be  used  for  completing  the  cut-off  wall  Description 

• i o 0|  masonry. 


and  closing  the  existing  gaps ; for  the  lining  of  the  shaft  and  tunnels ; for  the 
closure  of  the  diversion  tunnel:  for  the  release  water  chamber;  for  the  waste 
weir ; for  drains,  culverts,  retaining  walls,  foundations  and  concrete  pavement, 
■ anil  for  such  other  purposes  as  may  be  shown  on  the  drawings  or  ordered. 
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Slone  masonry  will  be  used  (or  facing  the  waste  weir  and  portions  of  the  weir 
channel  and  for  trim  for  the  superstructure  of  the  release  water  chamber  and 
brick  masonry  for  the  facing  and  backing  of  the  walls  of  this  superstructure. 
Brick  masonry,  by  special  permission  only,  may  be  substituted  for  concrete  in  con- 
nection with  grouting,  slopping  flows  of  water,  construction  of  manholes  or  for 
other  minor  purposes.  Any  brick  or  stone  masonry  or  mortar  used  by  permission 
to  take  the  place  of  concrete  masonry  in  any  part  of  the  work  shall  be  measured 
and  paid  for  as  a j*art  of  the  masonry  with  which  it  is  used.  Stipulations  for 
various  materials,  specified  in  the  following  general  sections,  apply  to  such  mate- 
rials wherever  used,  except  in  so  far  as  the  stipulations  are  modified  in  any  par- 
ticular item. 


Materials 

Sect.  13G.2  For  the  masonry  required  under  this  contract,  Portland  cement 
of  the  quality  specified  under  Item  47  shall  be  used. 

Sect.  13G.3  Fine  aggregate  for  concrete  and  mortar  shall  be  natural  sand 
of  such  acceptable  size  and  quality  as  are  approved.  All  sand  shall  consist  of  clean, 
hard,  strong,  durable,  insoluble  and  uncoated  particles.  It  shall  contain  not  more 
than  one  per  cent,  by  weight  of  vegetable  matter,  nor  more  than  three  per  cent,  by 
weight  of  clay  or  silt,  and  shall  be  free  from  such  quantities  of  other  deleterious 
substances  as  will  render  it  unsuitable.  All  sand  shall  be  made  clean  by  thorough 
washing.  Any  fine  aggregate  which  breaks  down  into  unacceptably  fine  material 
on  boiling  in  water,  or  ten  per  cent,  or  more  of  the  dry  weight  of  which  is  soluble 
in  a 1 to  1 solution  of  hydrochloric  acid  in  15  minutes,  shall  be  rejected.  Fine 
aggregate  shall  contain  both  fine  and  coarse  particles,  with  none  larger  than  will 
pass  a *4 -inch  mesh  screen,  and  with  such  gradation  in  sizes  of  particles  as  will 
produce  smoothly  working  concrete  without  tendency  for  the  water  to  drain  away. 
In  general,  sands  containing  an  excess  of  fine  grain  sizes  will  not  be  acceptable. 
Sands  shall  be  subject  to  tests  for  organic  impurities  by  the  colorimetric  method, 
using  a 3-per  cent,  solution  of  sodium  hydroxide ; also  to  tension  mortar  tests,  and 
shall  show  strengths  not  less  than  those  of  similar  tests  made  with  standard  Ottawa 
sand. 

Sect.  13G.4  Coarse  aggregate  for  concrete  shall  be  approved  gravel  or  frag- 
ments of  acceptable  stone  broken  to  such  sizes. as  are  herein  specified.  A mixture 
of  broken  stone  and  gravel  may  be  used,  but  only  as  permitted.  Coarse  aggregate 
shall  consist  of  clean,  bard,  strong,  durable,  insoluble  and  uncoated  pieces  and  shall 
not  contain  undesirable  quantities  of  such  that  are  soft,  friable,  thin,  elongated 
or  laminated;  it  shall  be  free  from  such  dust,  alkali,  organic  material,  loam,  clay, 
mica,  schist  or  other  deleterious  substances  as  will  render  it  unsuitable,  and  it  shall 
be  thoroughly  washed  so  as  to  be  clean  at  the  time  it  is  mixed  in  concrete.  Pieces 
of  coarse  aggregate,  approximately  l-inch  cubes,  shall,  when  immersed  in  600  c.c. 
of  a I to  1 solution  of  hydrochloric  acid,  show  a loss  from  their  original  dry 
weight  of  not  more  than  ten  per  cent,  in  45  minutes.  Coarse  aggregate  shall  be  of 
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the  sizes  suited  to  the  various  parts  of  the  work  and  shall  be  kept  separate  accord- 
ing to  size  before  being  used  in  the  concrete.  The  coarse  aggregate  shall  be  stored 
in  the  following  sizes : 

(1)  Passing  a 1^2 -inch  mesli  sieve  and  retained  on  a J4-inch 
mesh  sieve. 

(2)  Passing  a J^-inch  mesh  sieve  and  retained  on  a %-mch 
mesh  sieve. 

Each  size  of  coarse  aggregate  shall  be  graded  from  fine  to  coarse  within  the  limits 
shown,  to  the  satisfaction  of  the  Engineer.  A greater  maximum  size  for  coarse 
aggregate  may,  however,  be  required  in  some  parts  of  the  work,  while  in  others 
the  maximum  size  may  not  be  permitted  to  exceed  Y inch.  Coarse  aggregate  shall 
be  kept  in  separate  hoppers  from  fine  aggregate,  and  any  mixture  of  fine  and  coarse 
aggregates  delivered  to  the  work  shall  be  screened  and  remixed  in  ordered  propor- 
tions before  use. 

Sect.  13G.5  Samples  of  aggregates  which  the  Contractor  proposes  to  use 
shall  be  submitted  to  the  Engineer  at  least  two  weeks  before  the  Contractor  plans 
to  commence  delivery  at  the  site  of  the  work.  Aggregates  shall  not  be  delivered 
until  the  samples  shall  have  been  approved  and,  as  delivered,  they  shall  he  in  all 
respects  equal  to  the  approved  samples.  Samples  of  fine  aggregate  (about  one 
quart)  shall  be  submitted  in  glass  jars  with  stoppers,  and  samples  of  not  less  than 
one  cubic  foot  of  coarse  aggregate  in  suitable  boxes  or  bags.  All  samples  shall  be 
plainly  and  neatly  labeled  with  the  place  from  which  taken,  where  proposed  to  he 
used,  the  date,  and  name  of  collector. 

Sect.  13G.6  Bricks  shall  be  new,  of  the  best  quality,  selected,  well  burned 
and  hard  entirely  through,  regular  and  uniform  in  shape  and  size,  of  compact 
texture  and  suitable  for  the  purpose  for  which  they  are  to  he  used.  Samples 
of  the  bricks  the  Contractor  proposes  to  use  shall  be  submitted  for  approval  before 
any  bricks  are  delivered  on  the  work.  Bricks  subject  to  efflorescence  will  not  be 
acceptable. 

Sect.  13G.7  Slones  for  masonry,  paving  and  facing  shall  be  sound  and 
durable  and  of  established,  acceptable  weathering  qualities,  and  of  sizes  and 
shapes  appropriate  to  the  particular  work  in  hand,  as  specified  or  ordered.  None 
of  the  finer  grained  sandstones,  slaves,  shales  nor  any  other  stones  which  reed 
or  split  upon  exposure  shall  be  used.  Stones  for  use  on  all  exposed  faces  shall 
be  selected  for  color,  texture  and  harmony  of  appearance  throughout  the  entire 
work.  Stones  for  use  in  copings  and  at  other  points,  as  specified  or  ordered, 
shall  be  specially  selected  for  regularity  of  shape  and  size.  The  stones  shall 
be  thoroughly  cleaned  before  being  brought  to  the  place  where  they  arc  to  be 
used  and  shall  be  satisfactorily  clean  and  wet  when  placed  in  the  masonry.  The 
use  of  acceptable  stone  from  the  excavations  will  be  permitted. 

Sect.  13G.8  Water  for  concrete,  mortar  and  grout  shall  be  clean  and  free 
from  objectionable  mineral  salts,  and  suitable  means  shall  be  provided  by  the 
Contractor  for  controlling  and  accurately  measuring  it. 


Samples  of 
aggregates. 


Bricks. 


Stones  for 
masonry, 
paving  and 
facing. 


Water. 
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Concreting 
appliance*  and 
materials  to  be 
in  readiness. 


Preparing  for 
concreting. 


Proportions. 


N#  re- 
tempering. 


Mixing  and  Placing  Concrete  Masonry,  Mortar  and  Grout 


Sect.  13G.9  The  Contractor  shall  have  tools,  machinery,  appliances  and 
all  materials  on  hand  by  the  time  they  may  possibly  be  needed,  so  that  concrete 
can  be  placed  promptly  to  meet  the  construction  requirements. 

Sect.  13G.10  Before  forms  are  placed  for  concrete  to  be  built  against  rock 
or  masonry  in  any  part  of  the  work,  all  loose  or  shattered  rock,  rock  debris,  earth 
or  other  loose  material  shall  be  removed  from  the  surfaces  against  which  concrete 
is  to  be  placed,  and  the  rock  or  masonry  surfaces  shall  be  cleaned  by  washing 
with  a strong  stream  of  water  and  scrubbing  with  brooms  and  by  the  use  of  air 
from  the  high  pressure  pipes,  unless  permission  is  granted  for  the  use  of  another 
method  demonstrated  to  be  equally  satisfactory. 

Sect.  13G.11  Concrete  shall  be  made  of  cement  and  aggregates  of  the 
qualities  herein  specified,  combined  in  the  proportions  directed  from  time  to  time. 
In  general,  it  will  be  mixed  in  the  proportions  of  one  volume  of  cement  to  about 
four  to  six  volumes  of  the  aggregates.  The  proportions  of  fine  and  coarse  aggre- 
gates shall  be  determined  by  weight,  unless  otherwise  permitted  for  small  quantities 
under  special  conditions.  The  accuracy  of  the  weighing  devices  shall  he  estab- 
lished at  the  expense  of  the  Contractor  by  satisfactory  tests.  Allowance  shall  be 
made  for  variations  due  to  moisture  in  the  aggregates.  In  determining  the  pro- 
portions of  the  ingredients,  105  pounds  of  cement  will  be  considered  a cubic  foot. 
The  Contractor  shall  submit  for  approval  plans  of  the  proportioning  devices  he 
proposes  to  use.  One  central  plant  may  be  used  for  dry  batching  if  desired. 

Sf.ct.  13G.12  Concrete  shall  be  mixed  in  approved  mechanical  mixers  of  a 
type  which  dumps  the  mix  before  recharging,  except  that  if  permitted,  and  if  the 
mixing  is  done  in  a satisfactory  manner,  relatively  small  quantities  may  be  mixed 
by  band.  The  mixers  shall  not  be  charged  in  excess  of  their  rated  capacity  as 
designated  by  the  manufacturer.  The  quantity  of  water  used  shall  be  the  minimum 
which  will  produce  the  consistency  required  by  the  conditions  under  which  the 
concrete  is  to  be  placed.  The  water  shall  be  accurately  measured.  The  slumps 
shall  be  as  ordered  or  approved,  in  general  from  two  inches  to  seven  inches.  Par- 
ticular care  shall  be  taken  to  avoid  mixtures  that  have  an  excessive  water  content. 
The  mixing  shall  be  in  batches  of  the  sizes  directed  and  shall  be  thorough  and 
continued,  as  directed,  until  even'  particle  of  coarse  aggregate  is  covered  with 
mortar  of  cement  and  fine  aggregate.  The  time  of  mixing  each  batch  after  all 
ingredients  are  in  the  mixer  shall  be  not  less  than  one  minute,  or  the  time 
required  for  seventeen  revolutions  of  the  mixer,  for  each  cubic  yard  of  mixed 
ingredients  but,  whenever  ordered,  mixing  shall  be  continued  for  such  longer 
period  as  directed.  No  retempering  will  be  allowed  under  any  conditions,  and 
all  concrete  which  has  its  initial  set  before  placing  in  the  work  shall  be  at  once 
rejected  and  removed  from  the  work.  All  concrete  when  it  goes  into  the  forms 
shall  be  of  uniform  consistency  without  segregation,  and  shall  not  contain  lump*. 
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If  at  any  time  segregation  occurs,  the  Engineer  may  require  that  the  materials  be 
satisfactorily  remixed  at  the  point  of  deposit.  In  case  the  concrete  ingredients 
are  assembled  at  a point  distant  from  the  work,  they  shall  be  kept  dry  and  no 
water  added  during  transportation  to  the  work.  Unless  the  cement  is  kept  sepa- 
rate from  the  aggregates,  all  concrete  so  transported  shall  be  finally  mixed  within 
one  hour  after  assembly  and,  in  case  the  fine  aggregate  contains  more  than  six 
per  cent,  of  moisture,  this  time  shall  not  exceed  y2  hour. 

Sect.  13G.13  The  cement  and  the  amount  of  each  separate  size  of  aggregate  ■“uVpi.nt. 
entering  each  batch  of  concrete  shall  be  determined  by  direct  weighing  equipment 
furnished  by  the  Contractor  and  approved  by  the  Engineer,  and  it  shall  comply 
with  the  following  requirements: 

(1)  Its  accuracy  shall  conform  to  the  requirements  of  the  United  States 
Bureau  of  Standards.  Spring  scales  will  not  be  permitted. 

(2)  It  shall  weigh  each  size  of  aggregate  and  the  cement  separately  and  each 
unit  shall  include  an  under  and  over  weight  indicator.  The  underweight  indicator 
shall  indicate  the  filling  of  the  last  200  pounds  of  the  batch.  The  overweight  indi- 
cator shall  indicate  overweight  to  a maximum  of  50  pounds.  Both  shall  be  grad- 
uated in  a clear  and  legible  manner.  At  the  Contractor’s  option,  cumulative  weigh- 
ing equipment  may  be  used  for  aggregates  only,  instead  of  the  individual  weighing 
equipment  herein  specified.  Such  equipment,  shall  be  equipped  with  a visible  dial, 
or  equally  suitable  device,  which  will  accurately  indicate  scale  load  at  any  stage  of 
the  weighing  operation  from  zero  to  full  load. 

(3)  It  shall  be  so  arranged  that  the  operator  may  conveniently  observe  and 
inspect  the  operation  of  the  bin  gales  and  the  materials  in  each  weighing  hopper. 

The  under  and  over  weight  indicators  or  weighing  dials  and  the  water  measuring 
device  shall  be  in  full  view  of  the  operator  when  he  is  at  the  controls. 

(4)  It  shall  be  capable  of  ready  adjustment  for  compensating  for  the  vary- 
ing weight  of  moisture  contained  in  the  aggregates,  or  for  changing  the  batch 
weights. 

(5)  It  shall  be  operated  to  control  the  weight  of  the  cement  and  that  of  the 
fine  and  coarse  aggregates  to  within  one  per  cent,  of  the  required  weights  for 
each.  In  special  cases,  the  engineer  may  approve  the  use  of  manually  operated 
equipment. 

(6)  It  shall  be  so  arranged  as  to  permit  the  convenient  removal  of  over- 
weight material  in  excess  of  the  prescribed  tolerances. 

Batching  plants  for  dry  mixing  or  for  preparing  the  aggregates  for  trans- 
portation shall  conform  to  the  above  requirements. 

The  Contractor  shall  provide  standardized  metallic  weights  for  testing  the 
accuracy  of  the  weighing  equipment  and  shall  test  the  cement  scales  at  least  once 
daily  and  the  other  weighing  equipment  at  least  once  weekly.  All  such  tests  shall 
be  conducted  in  the  presence  of  the  Engineer. 
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The  quantity  of  water  shall  be  measured  by  a suitable  tank  or  other  measur- 
ing device  of  a type  approved  by  the  engineer  and  capable  of  measuring  the 
water  in  variable  amounts  within  a tolerance  of  one  per  c nt.  The  mechanism 
shall  he  capable  of  being  locked  in  position  so  as  to  deliver  any  specified  amount 
of  water  to  each  batch.  A positive  quick  acting  valve  shall  be  used  for  a cut  off 
in  the  water  line  to  the  mixer.  The  operating  mechanism  must  be  such  that  leak- 
age will  not  occur  when  the  valves  are  closed.  The  use  of  horizontal  tanks  for 
the  measurement  of  water  will  not  be  permitted. 


Placing 

concrete. 


Stiff  concrete. 


Protection 
of  concrete 
from  water. 


Restrictions 
on  masonry 
work  in 
winter. 


Sect.  13G.14  Concrete  shall  be  deposited  so  as  to  maintain  as  nearly  a 
level  top  surface  as  practicable  in  order  to  avoid  segregation  and  shall  be  thor- 
oughly vibrated  with  approved  internal  vibrators.  If  a relatively  stiff  mixture  be 
ordered,  it  shall  he  spread  in  layers  about  18  inches  thick,  as  directed.  Puddling 
and  vibrating  shall  be  thorough  for  each  layer.  In  general,  the  methods  shall  be 
such  as  to  give  a compact,  dense  and  impervious  concrete.  Mo  concrete  shall  be 
placed  against  the  surfaces  of  rock  or  concrete  until  all  water  entering  the  space 
to  he  filled  with  concrete  has  been  cut  off  by  caulking  or  has  been  diverted  by 
means  of  pipes  carried  through  the  forms  or  the  steel  interlining,  or  in  the  case  of 
water  on  the  bottoms  of  the  tunnels  until  it  has  been  collected  in  blind  drains  or 
pipes  and  carried  to  the  sumps.  No  concrete  shall  be  deposited  under  water  with- 
out the  explicit  permission  of  the  Engineer,  and  then  only  in  strict  accordance  with 
his  directions,  nor  shall  the  Contractor,  without  explicit  permission,  allow  water  to 
rise  on  any  masonry  until  after  it  has  been  in  place  for  at  least  24  hours.  Except 
ns  permitted  in  each  case,  concrete  masonry  shall  not  he  placed  when  the  air 
temperature  is  below  45  degrees  Fahrenheit,  nor  if,  at  the  time  of  placing,  it  is 
probable  that  the  air  temperature  will  fall  to  32  degrees  Fahrenheit  or  lower 
within  the  following  24  hours.  In  all  such  cases,  permission  will  be  given  only 
when  acceptable  methods  of  heating  the  concrete  materials  and  of  maintaining  a 
sufficient  temperature  and  moisture  content  of  the  air  in  contact  with  such 
masonrv  have  been  submitted  and  approved.  The  temperature  of  all  concrete 
placed  during  cold  weather  shall  he  maintained  at  50  degrees  Fahrenheit  or 
warmer  for  a minimum  of  72  hours  and  it  shall  he  cured  as  provided  in  Section 
130.19.  When  concrete  masonrv  is  placed  in  the  tunnels  during  the  winter,  the 
Contractor  shall  satisfactorily'  heat  the  concrete  aggregates  and  the  mixing  water 
and.  hv  means  of  bulkheads,  covers  or  other  devices,  shall  keep  the  cold  air 
away  from  the  masonry. 


HutMing  fresh 
concrete 
on  old. 


Sf.ct.  130.15  For  the  proper  bonding  of  fresh  concrete  with  concrete  which 
has  set  or  partiallv  set.  such  provision  shall  he  made  of  steps,  dovetails  or  other 
devices  as  may  be  prescribed.  Whenever  fresh  and  old  concrete  masonrv  are 
joined,  the  contact  surface  of  the  old  concrete  shall  be  thoroughly  cleaned,  using 
a stiff  brush  or  other  tools  and  a stream  of  water  under  pressure,  if  required, 
and  the  surface  shall  be  clean  and  wet  hut  free  from  pools  of  water  at  the  moment 
the  fresh  concrete  is  placed.  Special  efforts  shall  he  made  to  remove  verv  thor- 
oughly any  laitance,  waste  mortar  and  other  substances  which  would  prevent 
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complete  adhesion.  Where  ordered,  a thick  wash  of  rich  mortar  shall  be  brushed 
over  the  contact  surface  of  the  old  concrete.  Wherever  required  in  open  cut 
work,  earth  foundations  shall  be  tamped  or  otherwise  compacted,  as  directed. 
Wherever  directed,  platforms  on  earth  shall  be  built  as  a part  of  such  founda- 
tions and  the  ordered  timber  and  lumber  will  be  paid  for  under  Item  12. 

Sect.  13G.16  Expansion,  contraction,  slip  or  other  special  joints  shall  be 
formed  wherever  shown  on  the  drawings  or  required.  They  shall  be  made  by 
building  smooth  faces,  acceptably  coated  with  asphaltum  paint  or  other  approved 
substance,  or  separated  by  tar  or  asphalt  saturated  paper  or  fabric,  as  ordered,  to 
prevent  adhesion  to  the  adjacent  masonry  and  to  permit  expansion,  contraction  or 
other  movement.  Such  joints  as  directed,  wherever  watertight  work  is  required, 
shall  have  metal  stops  or  shall  be  grooved  or  otherwise  shaped,  caulked  to  the  extent 
ordered  with  acceptable  packing  material  and  filled  with  an  acceptable,  durable, 
waterproof  and  elastic  cement,  or  otherwise  formed  and  treated  to  prevent  leak- 
age. Compensation  for  the  work  required  by  this  section  shall  be  considered  as 
having  been  included  in  the  prices  stipulated  for  the  several  items  of  masonry  in 
connection  with  which  the  joints  are  built,  except  that  any  ordered  metal  work 
forming  a part  thereof,  which  is  permanently  built  into  the  concrete,  will  be  paid 
for  under  the  appropriate  items. 

Sect.  13G.17  Portions  of  the  concrete  and  other  masonry,  where  shown  on 
the  drawings  or  ordered,  shall  contain  steel  reinforcing  bars,  structural  steel 
or  steel  interlining  to  be  furnished  and  placed  under  the  appropriate  items.  There 
shall  also  be  built  into  or  set  in  or  attached  to  live  masonry,  wherever  directed, 
pipes,  castings,  metal  frames,  cast  iron  grooves,  ladders,  ladder  rungs,  bolts,  metal 
strips,  water  stops  or  other  objects  shown  on  the  drawings,  required  by  the  speci- 
fications, or  as  ordered ; or  else  recesses,  holes  or  projections  necessary  therefor 
shall  be  left  or  made  in  the  masonry  for  metal  work  or  other  materials  to  he  set 
under  this  or  other  contracts.  All  necessary  precautions  shall  he  taken  when 
placing  the  concrete  to  prevent  the  reinforcement  and  oilier  metal  work  or  other 
materials  above  referred  to  from  being  displaced,  broken  or  deformed.  Wherever 
watertightness  is  required,  concrete,  or  brick  work  when  specifically  ordered  or 
permitted,  shall  be  so  placed  around  the  pipes  or  other  metal  work  as  to  effectively 
prevent  leakage  and  secure  perfect  adhesion.  All  metal  work  set  under  this 
contract  shall  be  properly  protected  against  injury  and  kept  free  from  rust, 
mortar  or  concrete. 

Sect.  13G.18  Mortar  and  grout  shall  be  made  of  Portland  cement  and  fine 
aggregate  of  the  qualities  specified,  mixed  by  band  or  machine  in  such  proportions 
and  in  such  manner  as  directed.  Mortar  and  grout,  shall  be  prepared  in  quantities 
such  that  they  may  be  entirely  used  before  they  shall  have  attained  their  initial 
set.  Grout  used  for  the  tunnels  and  other  structures  and  for  other  purposes, 
as  ordered,  shall  be  as  specified  under  Item  -16.  Mortar  used  for  protective  coat- 
ings shall  be  as  specified  under  Item  30. 
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Sect.  13G.19  Every  precaution  shall  be  taken  to  prevent  concrete  and  other 
masonry,  wherever  placed,  from  drying  out  until  it  has  thoroughly  set  and  hard- 
ened. To  this  end,  sprinkling  may  be  required  to  be  begun  as  early  as  three  hours 
after  the  placing  of  eacli  section  of  masonry  and  thereafter  it  shall  be  kept  con- 
tinuously moist  for  14  days.  Wooden  forms  sliall  be  wetted  immediately  before 
masonry  is  placed  and  shall  be  kept  wet  until  removed.  In  the  tunnels,  suitably 
arranged  spray  nozzles  or  other  approved  means  shall  be  provided. 

Sect.  13G.20  The  construction  of  masonry  may  be  prohibited  at  any  time 
when,  in  the  judgment  of  the  Engineer,  the  conditions  arc  unsuitable  or  the  proper 
precautions  are  not  being  taken,  or  the  work  is  being  conducted  in  any  way  un- 
satisfactory to  the  Engineer.  In  all  heavy  sections  of  concrete,  both  the  total 
volume  and  the  rate  of  placing  shall  be  regulated  and  controlled  so  as  to  avoid 
unduly  high  temperatures  during  the  period  while  the  cement  is  setting  and  hard- 
ening. All  procedures  in  these  matters  shall  be  subject  to  the  prior  approval  of 
the  Engineer. 

Sect.  13G.21  Any  masonry  which  shall  be  found  defective  at  any  time  be- 
fore the  completion  of  this  contract  shall  be  cut  out  to  the  extent  ordered  and 
replaced  without  additional  payment  therefor.  Local  repairs  sliall  be  made  only 
if  explicitly  permitted  and,  if  so  ordered,  they  shall  be  made  immediately  on  re- 
moval of  the  forms.  No  thin  patches  or  plastering  on  concrete  masonry  will  be 
permitted,  but  recesses  shall  be  cut  of  a shape  to  retain  the  patches  and  of  a depth 
to  insure  their  permanency.  If  required,  anchor  bolts  shall  be  set  in  drilled  boles, 
and  these  and  wire  mesh  or  other  suitable  devices  embedded  in  the  patch.  No 
mortar  richer  than  one  part  of  cement  to  1J4  parts  of  sand  shall  be  used  in 
repairs.  Concrete  or  other  masonry  built  in  open  cut  that,  before  the  expiration 
of  the  maintenance  period,  develops  any  defects  from  freezing  or  lack  of  moisture, 
or  from  any  other  cause  for  which  the  Contractor  is  responsible,  shall  be  satis- 
factorily repaired  or  replaced  at  the  expense  of  the  contractor. 

Sect.  13G.22  If,  in  accordance  with  Article  XIII,  the  Contractor  removes 
as  directed,  portions  of  the  masonry,  and  the  work  thus  exposed  for  examination 
is  found  satisfactory,  or  if  for  any  other  reason  he  shall  be  ordered  to  remove 
masonry  built  in  full  accordance  with  this  contract,  he  shall  be  paid  for  the  ex- 
cavation of  such  masonry  the  price  stipulated  for  Item  5,  27  or  23,  as  may  be 
appropriate.  If  the  masonry,  upon  examination,  is  found  to  be  of  acceptable 
quality,  the  original  masonry  will  be  paid  for  as  well  as  that  used  to  refill  the 
excavation.  In  connection  with  the  removing  and  replacing  of  masonry  in  accord- 
ance with  this  section,  no  quantity  shall  be  measured  as  less  than  one  cubic  yard. 

Sect.  13G.23  All  stones  to  be  used  for  facings  shall  be  carefully  handled 
so  as  not  to  mar  the  exposed  faces.  Tire  erection  of  derricks  and  other  ma- 
chinery or  of  centering  and  forms,  or  the  landing  and  storing  of  stones  or  other 
heavy  objects  upon  the  surfaces  of  masonry  under  construction,  or  walking  or 
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working  over  them,  will  not  be  permitted  until  an  acceptable  time  has  elapsed 
for  the  setting  of  the  concrete  or  mortar  of  the  masonry.  Wherever  ordered,  the 
Contractor  shall  provide,  at  his  own  expense,  timber  coverings  for  the  protection 
of  fresh  masonry  and  platforms  for  landing  and  storing  stones,  buckets  and  other 
heavy  objects.  These  coverings  and  platforms  shall  have  no  supports  on  the 
masonry  except  where  permitted.  Care  shall  be  exercised  to  avoid  disturbing 
the  stones  in  any  way  after  they  have  been  set,  unless  particular  stones  shall  be 
ordered  removed.  Whenever  a stone  that  has  been  set  has  its  bond  broken,  it 
shall  lie  taken  up  and  reset. 

Sect.  13G.24  The  facing  of  the  waste  weir,  weir  channel,  release  water 
chamber  walls,  retaining  walls  and  all  other  masonry  which  is  to  be  permanently 
exposed  to  view  shall  be  effectively  protected  from  injury  or  disfigurement  by  the 
falling  of  stones,  tools,  mortar  or  other  objects  until  the  final  acceptance  of  the 
work.  The  Contractor  shall  build,  at  his  own  expense,  timber  or  other  acceptable 
coverings  over  the  masonry  facing,  if  necessary,  for  proper  protection  in  the 
vicinity  of  landing  platforms,  under  derricks,  and  in  any  other  places  where  the 
faces  are  particularly  liable  to  injury. 

Sect.  13G.25  As  required  for  test  purposes,  the  Contractor  shall  make, 
care  for  and  store  cylinders,  cubes,  beams,  slabs  or  other  shapes  of  concrete 
masonry  or  stone  of  any  class  and  shall  furnish  the  Engineer  with  small  quan- 
tities of  mortar  or  concrete,  and  shall  receive  therefor  the  prices  stipulated  under 
the  different  classes  of  masonry  for  the  quantities  as  actually  furnished  in  accord- 
ance with  directions. 


Finishing  Concrete  Surfaces 


Sect.  13G.26  Small  projections  on  concrete  surfaces  and  minor  uneven- 
nesses at  the  junction  of  all  forms  and  elsewhere,  which  are  not  serious  enough 
to  require  the  repairs  stipulated  in  Section  13G.21,  shall  be  removed  or  accept- 
ably corrected  upon  removal  of  the  forms,  skilled  men  being  employed  for  this 
purpose.  Specially  smooth  surfaces  will  be  required  on  the  lining  of  the  in- 
clined tunnel.  Concrete  that  is  not  placed  against  forms,  as  in  the  inverts  of  the 
tunnels  and  that  in  floors  and  steps  without  granolithic  finish,  shall  be  screcdcd 
to  the  required  lines  and  grades  and  floated  by  skilled  artisans  to  a smooth,  even 
surface.  For  the  top  finish  of  walls  and  similar  structures,  the  forms  shall  be 
overfilled  with  from  one  to  inches  of  concrete.  This  excess  concrete  shall 
then  be  screedcd  off  just  before  the  initial  set  begins,  as  indicated  by  the  apparent 
drying  up  of  the  surface,  and  worked  to  the  completed  and  not  too  slick  sur- 
face with  a minimum  of  floating  and  troweling.  At  no  time  in  the  process  of 
finishing  any  concrete  surface  shall  it  be  dusted  with  dry  Portland  cement  or 
any  other  material.  Exposed  surfaces  which  arc  not  brought  to  an  approved 
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finish  as  above  provided,  or  which  are  not  to  receive  a granolithic  finish,  shall, 
as  directed,  be  rubbed  to  an  acceptably  smooth  condition  with  a carborundum 
brick  or  finished  by  other  approved  method.  In  general,  all  such  finishing  shall 
be  done  in  the  dry,  the  purpose  being  to  remove  roughnesses  and  not  to  produce 
a slick  surface.  Completed  linings,  the  walls  and  inverts  of  the  tunnels  and  other 
finished  masonry  surfaces  shall  be  protected  carefully  from  all  injury  and  left 
in  satisfactory  condition  at  the  completion  of  the  work. 


Granolithic  Sect.  13G.27  Concrete  floors  and  other  horizontal  concrete  surfaces,  to  the 

extent  shown  on  the  drawings  or  ordered,  shall  have  a granolithic  finish  not  less 
than  lyi  inches  in  thickness,  applied  not  more  than  one  hour  after  placing  the 
base,  unless  otherwise  ordered  or  permitted.  All  granolithic  finish  shall  be  equal 
to  the  best  sidewalk  surfacing  and  shall  be  done  by  a skilled  concrete  finisher. 
Finished  surfaces  shall  be  divided  by  contraction  joints  and  intermediate  scoring, 
as  indicated  on  the  drawings  or  ordered.  Granolithic  finish  that  is  not  true  to 
line  and  grade  or  that  develops  cracks  or  other  defects  shall  be  repaired  or  re- 
placed, as  provided  in  Section  13G.21. 


Cleaning  Sect.  13G.28  The  Contractor  shall  carefully  clean  all  exposed  surfaces  of 

surfaces.  stone  masonry,  concrete  masonry  and  brick  work  at  the  time  designated  prior  to 

the  final  acceptance  of  the  work.  No  direct  payment  shall  be  made  for  this,  but 
compensation  therefor  shall  be  considered  as  having  been  included  in  the  prices 
stipulated  for  the  several  items  of  masonry. 


Brick  Work 


General 
method  of 
laying  bricks. 


Sect.  13G.29  Bricks  shall  be  laid  in  Portland  cement  mortar.  Each  brick 
shall  be  wet  thoroughly  just  before  being  laid  by  immersion  for  a sufficient  time 
to  fill  its  pores  with  water,  and  after  draining  off  the  surplus  water  it  shall  be 
embedded  in  mortar  at  the  bottom,  sides  and  ends  at  one  operation,  care  being 
taken  to  fill  every  joint,  and  the  work  shall  be  well  and  thoroughly  bonded.  Bricks 
shall  be  laid  to  the  lines  indicated,  with  joints  as  directed,  but  in  general  not  less 
than  l/\  inch.  The  outside  surfaces  of  the  brick  work  for  manholes  shall  be 
plastered  with  cement  mortar  y2  inch  thick. 


Payment 


Payment  Sect.  13G.30  Except  for  other  materials  substituted  for  concrete  masonry, 

onir.rltcm‘  as  stipulated  in  Section  13G.1,  notwithstanding  any  statement  or  implication  to 
the  contrary  in  any  of  the  foregoing  Sections  13G.1  to  13G.29,  inclusive,  no 
payment  will  be  made  for  any  of  the  work  or  materials  or  operations  therein 
mentioned  and  described  other  than  as  provided  in  the  payment  clauses  of  the 
appropriate  items  of  these  specifications. 
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CONCRETE  MASONRY  IN  OPEN  CUT 
Item  13 


Sect.  13.1  Under  Item  13  the  Contractor  shall  furnish  all  labor,  equipment 
and  materials,  except  cement,  and  shall  place  all  concrete  masonry  in  various 
structures  in  open  cut  as  shown  on  the  drawings  or  ordered.  Such  concrete 
masonry  shall  include  that  for  the  cut-off  wall,  the  release  water  chamber,  the 
waste  weir,  the  weir  and  waste  channels,  tire  backing  of  stone  facing  as  specified 
in  Section  14.9,  the  stream  gaging  station  if  built,  retaining  walls,  foundations, 
manholes,  drains,  posts,  culverts,  electric  conduits  and  manholes  and  other  struc- 
tures, as  shown  on  the  drawings  or  ordered  and  not  specifically  included  in  the 
work  to  be  done  under  other  items.  Under  this  item  the  Contractor  shall  also 
apply  a granolithic  finish,  to  the  extent  shown  on  the  drawings  or  ordered,  to 
the  lloors  and  other  exposed  concrete  surfaces  of  the  release  water  chamber. 

Certain  portions  of  the  concrete  masonry  placed  under  these  items  will  be  rein- 
forced with  steel  and  may  contain  structural  steel,  steel  interlining,  conduits  and 
piping  for  various  purposes  or  other  materials  as  ordered.  Such  steel,  conduits, 
piping  or  other  materials  will  be  paid  for  under  appropriate  items  of  the  contract. 

Sect.  13.2  The  cement  and  coarse  and  fine  aggregates,  the  mixing  and  M»teriai» 
placing  of  concrete,  the  construction  of  contraction  joints,  the  placing  of  rein-  R°d  pUcir 
forcement  and  other  metal  work,  the  finishing  and  cleaning  of  exposed  surfaces, 
the  protection  and  curing  of  the  concrete  and  the  replacement  and  maintenance  of 
the  masonry  shall  conform  to  the  requirements  of  Sections  13G.1  to  13G.30,  inclu- 
sive, in  so  far  as  they  are  applicable.  In  the  waste  weir  and  elsewhere  as  ordered, 
the  concrete  shall  be  placed  in  blocks  not  more  than  40  feet  long  and  five  feet 
high  and  there  shall  be  a minimum  interval  of  five  days  between  the  pouring  of 
adjacent  blocks.  For  concrete  that  is  reinforced,  the  coarse  aggregate  shall  be  of 
such  size  as  will  work  closely  around  the  reinforcing  metal,  leaving  no  voids.  As 
directed,  the  concrete  shall  l>e  placed  continuously  within  the  limits  designated, 
so  as  not  to  impair  the  strength  of  the  structures  or  their  individual  members. 

Sect.  13.3  The  Contractor  shall  provide  all  necessary  forms  and  moulds  for  Form*, 
shaping  the  concrete,  and  the  construction,  use  and  removal  of  such  forms  and 
moulds  shall  comply  with  the  requirements  of  Sections  13.4  to  13.6,  inclusive. 

If  the  subgrade  of  any  concrete  structure  in  open  cut  should  be  such  as  to  require 
the  use  of  wooden  platforms  at  any  place,  such  platforms  shall  be  furnished  and 
placed  under  Item  12.  All  rods  or  wire  ties  that  are  allowed  to  remain  in  the 
concrete  shall  be  removed  to  such  depths  from  the  face  of  the  concrete  as  slm.II 
be  ordered  or  approved,  and  the  holes  shall  he  immediately  filled  with  cement 
mortar.  For  all  expenses  connected  with  providing,  erecting,  maintaining  and 
removing  the  forms  and  finally  disposing  of  them  outside  of  the  lands  of  The 
City,  the  Contractor  shall  receive  no  direct  compensation,  but  the  cost  thereof 
shall  be  considered  as  having  been  included  in  the  price  stipulated  for  this  item. 
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Suer.  13.4  All  concrete  forms  shall  be  true  to  the  required  shapes  and  sizes, 
and  shall  be  strong  and  rigid  so  as  to  withstand  without  deformation  all  opera- 
tions incidental  to  placing  the  concrete.  The  forms  when  erected  shall  be  water- 
tight; any  caulking  with  oakum  ~ other  material  found  necessary  shall  be  done 
and  suitable  materials  and  tools  therefor  shall  be  provided.  The  smoothest 
practicable  finished  surface  of  the  concrete  will  be  required  wherever  it  is  part 
of  a waterway.  Suitable  and  effective  devices  shall  be  used  to  hold  adjacent 
edges  or  ends  of  panels  or  other  forms  tightly  together  and  in  accurate  align- 
ment and  in  all  cases  to  hold  the  forms  tightly  against  the  concrete  which  has 
been  previously  placed. 

Sect.  13.5  Wherever  it  is  necessary  to  lead  drain  or  grout  pipes  through 
the  concrete  forms,  the  Contractor  shall  drill  holes  through  the  forms  at  any 
required  positions  for  the  passage  of  these  pipes.  Where  panels  arc  to  he  reused, 
satisfactory  plugs  that  till  the  holes  flush  with  the  face  of  the  forms  shall  be 
provided.  Panels  in  which  too  many  holes  have  been  made  shall  be  replaced,  as 
required. 

Sect.  13.6  The  forms  shall  be  maintained  at  all  times  in  good  condition 
as  to  accuracy  of  shape,  strength,  rigidity,  watertightness  and  smoothness  of 
surface.  The  Contractor  shall  keep  all  forms  clean  and  in  good  repair  and  shall 
furnish  and  apply,  as  ordered,  any  soap,  mineral  oil,  cold-water  paint  or  other 
approved  lubricant  or  antiadhesive  coating.  Directions  as  to  the  time  of  re- 
moving forms  shall  be  strictly  followed,  and  this  work  shall  be  done  with  great 
care,  so  as  to  avoid  injury  to  the  concrete  or  damage  to  any  details.  Forms 
unsatisfactory  in  any  respect  shall  not  be  used  and,  if  condemned,  shall  he 
immediately  removed  from  the  work. 

Sect.  13.7  The  exposed  surfaces  of  all  floors,  walls,  pilasters  atid  other 
parts  of  the  release  water  chamber  and  the  exposed  surfaces  of  culverts,  retaining 
walls,  and  of  all  other  structures  or  portions  of  structures  constructed  under  this 
item  which  are  not  to  be  screeded  to  an  acceptable  finish,  shall  be  made  with  care 
against  forms  that  are  especially  smooth  and  true.  Except  for  those  parts  of  these 
surfaces  on  which  a granolithic  or  other  special  finish  shall  be  ordered,  all  such 
exposed  surfaces  shall  be  finished  as  provided  in  Section  13G.26.  Horizontal  and 
exposed  surfaces  that  are  not  placed  against  forms,  and  for  which  no  special 
finish  is  ordered,  shall  be  accurately  screeded  to  the  required  lines  and  grades  and 
troweled  to  smooth,  even  surfaces  as  provided  in  Section  13G.26.  Where  water- 
proofing is  to  be  applied  to  concrete,  the  surface  shall  be  left  in  a satisfactory 
condition  for  its  application.  Such  care  shall  lie  taken  as  shall  effectively  prevent 
the  formation  of  depressions  from  which  water  will  not  drain.  The  materials, 
construction,  repair  or  replacement  if  ordered,  and  maintenance  of  granolithic 
finish  shall  comply  with  requirements  of  Sections  13G.1  to  13G.30,  inclusive,  in  so 
far  as  they  are  applicable  and  particularly  to  Section  13G.27.  If  required,  the 
granolithic  finish  shall  include  the  forming  of  a sanitary  cove  base  at  the  walls 
and  partitions  of  the  release  water  chamber.  , 
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Sect.  13.8  Portions  of  the  main  floor  of  the  release  water  chamber,  and 
of  other  structures  if  required,  suill  be  made  in  the  form  of  removable  slabs, 
beams,  panels  or  frames,  strengthened  with  reinforcing  or  structural  steel,  or 
both,  edged  with  metal  work  as  shown  on  the  drawings  or  ordered,  and  cast  in 
place  on  the  seats  on  which  they  are  finally  to  rest.  Where  ordered,  joints 
about  the  removable  slabs  shall  be  acceptably  packed  and  filled  with  elastic  cement, 
as  provided  in  Section  13G.16.  Cast  iron  thimbles,  valve  stem  boxes,  metal 
edgings,  lifting  devices  and  other  metal  work,  also  lifting  holes,  match  marks 
and  identifying  numbers,  shall  be  set,  cast  or  moulded,  as  shown  on  the  drawings 
or  ordered. 

Sect.  13.9  The  quantity  of  concrete  masonry  to  be  paid  for  under  Item  13 
shall  be  the  number  of  cubic  yards,  measured  in  final  position,  that  are  actually 
placed  in  open  cut  within  ordered  or  approved  limits.  For  concrete  structures 
built  against  the  surfaces  of  rock  excavations  made  under  this  contract  the  pay- 
ment lines  for  rock  excavation  shall  be  the  payment  lines  for  concrete  placed 
under  this  item.  Concrete  masonry  placed  in  the  shaft  and  tunnels,  in  concrete 
pavement  or  for  the  base  or  backing  of  rubble  paving,  shall  not  be  included  in 
this  item.  The  division  lines  between  the  concrete  of  Item  13  and  the  concrete 
of  Item  38  shall  be  the  division  lines  between  the  open  cut  items  and  the  shaft 
items  shown  on  the  drawings.  No  deduction  shall  be  made  for  any  embedded  metal 
work  or  other  soiid  material,  nor  for  any  opening  or  pipe  with  a cross-sectional 
area  of  less  than  one  square  foot,  nor  {or  any  space,  void,  groove  or  recess  of  / 
cubic  yard  or  less.  Small  quantities  of  rubble  or  brick  masonry,  including  mortar 
or  grout,  that  are  used  by  permission  for  convenience  in  setting  pipes,  in  manholes, 
in  temporary  walls  or  for  other  purposes  in  connection  with  concrete  masonry  in 
open  cut,  shall  be  measured  and  paid  for  under  Item  13.  The  price  per  cubic  yard 
stipulated  for  this  item  shall  include  all  labor,  equipment,  materials,  expenses  and 
costs,  not  properly  to  be  classified  under  any  other  item  or  items,  necessary  to  com- 
pletely perform  the  work  to  be  done  under  this  item  in  the  manner  herein  set  forth 
and  specified.  No  direct  payment  shall  be  made  for  concrete  masonry  placed  outside 
of  the  ordered  or  approved  limits,  nor  lor  concrete  required  to  fill  unauthorized 
excavations,  nor  for  the  cement  therein,  but  the  cost  thereof  shall  be  considered 
as  having  been  included  in  the  prices  stipulated  for  the  various  items.  To  the 
extent  that  such  materials  are  actually  incorporated  in  the  work  in  accordance 
with  orders,  wooden  foundation  platforms,  cement,  reinforcing  and  structural 
steel  and  other  metal  work  and  materials  will  be  paid  for  under  the  appropriate 
items. 


DRY  RUBBLE  MASONRY  AND  PAYING,  RUBBLE  PAVING 
IN  MORTAR,  STONE  MASONRY  IN  MORTAR  AND 
STONE  FACING  IN  MORTAR 

Items  14,  15,  16  and  17 

Sect.  14.1  Under  Item  14  the  Contractor  shall  furnish  and  place  dry  rubble 
paving  on  a portion  of  tbc  upstream  face  of  the  dam,  on  earth  slopes  in  the 
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vicinity  of  the  waste  weir,  in  drainage  gutters,  at i>t  elsewhere  as  shown  on  the 
drawings  or  ordered,  together  with  all  ordered  sand  and  crushed  stone  or  gravel 
used  to  bed  the  paving  or  to  till  joints.  Under  this  item,  also,  he  shall  furnish 
and  place  dry  rubble  masonry  for  retaining  walls  or  other  walls  and  for  other 
purposes  as  ordered.  Under  Item  15  the  Contractor  shall  furnish  and  place 
rubble  paving  in  mortar  i or  the  invert  of  the  weir  channel  or  portions  thereof,  if 
ordered,  on  the  slopes  at  the  ends  of  the  waste  weir,  for  relocated  brook  channels, 
for  drainage  gutters,  and  elsewhere  as  shown  on  the  drawings  or  ordered,  together 
with  ordered  concrete  bases  and  mortar  or  grout  required  to  thoroughly  till  all 
joints.  Under  Item  16  the  Contractor  shall  furnish  and  place  stone  masonry  in 
mortar  for  retaining  walls  .md  elsewhere  as  shown  on  the  drawings  or  ordered. 
Under  Item  17  tl  to  Conti  actor  shall  furnish  and  place  stone  facing  in  mortar 
for  the  waste  weir,  for  the  sides  or  portions  of  the  sides  of  the  weir  channel,  as 
ordered,  for  retaining  walls  and  elsewhere  as  shown  on  the  drawings  or  ordered, 
together  with  the  concrete  or  other  masonry  backing  specified  to  be  furnished 
under  this  item.  Drains  shall  be  placed  as  provided  in  Section  14.4.  Pipes 
ordered  for  draius  will  be  paid  for  under  the  appropriate  items. 

Sect.  14.2  Stones  for  masonry,  paving  and  facing,  sand  and  crushed  stone 
or  gravel  shall  be  of  the  qualities  specified  in  Sections  13G.7,  13G.3  and  13G.4, 
respectively,  'lhe  mortar  and  grout  shall  be  as  specified  in  Section  13G.18  and  the 
proportion  of  sand  shall  Le  as  directed  from  time  to  time.  All  of  the  provisions 
of  Sections  13G.1  to  1JG.30,  inclusive,  in  "o  far  as  they  are  applicable,  shall 
apply  to  these  items.  1 he  general  color  and  texture  of  the  stouc  of  these 
items  in  the  vicinity  oi  toe  v. aste  weir  and  weir  channel  shall  be  as  ordered 
or  approved. 

Sect.  14.3  Masonry,  paving  and  facing  shall  la  built  of  stones  of  suitable 
si/e  for  the  work  in  hand,  having  such  minimum  dimensions  in  each  case  as  are 
specified  or  permitted.  Stones  for  stone  facing  and  masonry  shall  be  roughly 
squared  so  as  to  present  approximately  flat  rectangular  faces  and  shall  have  sides 
sufficiently  straight  to  provide  joints  of  the  thickness  specified.  Facing  stones 
shall  be  laid  so  as  to  break  joints  as  directed  and  with  reeding  planes  normal  to  the 
exposed  faces.  The  exposed  faces  of  stones  in  rubble  masonry  and  paving  shall 
be  approximately  fiat.  For  facing  and  paving,  very  few  stones  shall  have  a depth 
less  than  two-thirds  that  of  the  facing  or  paving  and  at  least  one-third  of  them  shall 
be  full  depth  and  evenly  distributed.  At  least  one-fourth  of  the  stones  in  any  face 
of  a rubble  or  stone  masonry  structure  shall  be  headers  evenly  distributed  through- 
out the  surface  and  extending  into  the  structure  to  such  depth  as  directed.  Stones 
used  in  facing  and  paving  shall  be  placed  with  the  longest  dimension  of  the  exposed 
face  normal  to  the  slope  of  the  surface. 

Sect.  14.4  Drains  of  cast  iron  or  vitrified  pipe  shall  lie  laid  behind  stone 
facing,  under  rubble  paving  in  mortar  and  through  stone  masonry  in  mortar  as 
shown  on  the  drawings  or  ordered.  Vitrified  pipe  drains,  laid  with  open  joints  and 
occasional  lengths  perforated,  shall  be  surrounded  with  coarse  uniform  crushed 
stone  or  gravel.  Acceptable  methods  shall  be  adopted  to  prevent  their  clogging  with 
grout  or  mortar  used  in  the  construction  of  facing  or  paving.  Pipes  and  man- 
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hole  frames  and  covers  used  in  the  construction  of  drains  will  l>e  included  for 
payment  under  the  appropriate  items,  but  the  cost  of  furnishing  and  placing 
coarse,  uniform  crushed  stone  or  gravel  and  all  other  costs  in  connection  with  the 
construction  of  drains  shall  he  considered  as  included  in  the  price  stipulated  for 
the  item  with  which  used.  In  measuring  quantities  for  payment  under  the 
various  items,  no  deduction  will  be  made  for  the  space  occupied  by  the  drains 
and  manholes. 

Sect.  14.5  Dry  rubble  masonry  for  walls  and  other  structures,  as  ordered, 
shall  he  built  of  stones  of  sizes  and  shapes  as  directed.  No  stone  shall  be  less 
than  six  inches  in  thickness,  and  no  stone  shall  measure  in  its  least  horizontal 
dimension  less  than  12  inches  nor  less  than  its  thickness.  All  spaces  between  stones 
shall  be  solidly  packed  with  spalls.  Selected  stones,  neatly  pitched  to  line,  shall 
be  used  at  all  angles  and  face  stones  shall  be  roughly  squared  so  ns  to  present  ap- 
proximately flat  faces.  Walls  shall  he  coped  with  stones  of  thicknesses  as  ordered, 
extending  entirely  across  their  tops,  with  neatly  squared  edges  and  laid  with  close 
joints. 

Sect.  14/)  For  a portion  of  the  upstream  face  of  the  dam  and  on  adiacent 
reservoir  slopes,  heavy  dry  rubble  paving  shall  he  placed,  bedded  in  crushed  stone 
or  gravel,  and  it  shall  be  of  tbe  thickness  and  extent  shown  on  the  drawings  or 
otherwise  reouired  for  each  place.  In  general,  it  shall  he  not  less  than  two  feet 
six  inches  thick,  hut  at  some  places  lighter  paving  mav  he  used  in  accordance  with 
directions.  Stones  shall  have  even  ton  faces  having  an  area,  unless  otherwise 
permitted,  of  not  less  than  two  snuare  feet.  Paving  stones  shall  he  placed  in 
contact  with  each  other,  thoroughly  bedded  in  crushed  stone  or  gravel.  Tnints 
shall  he  thoroughly  filled  with  tightly  driven  spalls  to  secure  a solid  construction 
with  a firm,  true  water  face.  Drv  rubble  paving  for  gutters  and  other  minor 
structures,  ns  ordered,  shall  be  Infill  of  stones  of  ordered  size?  laid  on  edee,  true 
to  line  and  grade,  bedded  in  sufficient  sand  to  bring  them  to  a uniform  surface, 
thoroughly  lammed  in  place  and  all  ioints  swept  full  of  sand. 

Sect.  14.7  Henvv  rubble  raving  in  mortar  for  tbe  weir  channel,  for  the  inlet 
to  tbe  inclined  tunnel  and  elsewhere  ns  ordered  shall  be  of  such  thickness  as  n,°,!*r- 
mav  he  reouired  for  each  place.  Tn  general,  the  thickness  of  the  paving  will  be 
three  feet,  measured  from  the  surface  of  the  paving  to  the  payment  line  for  rock 
excavation.  Stones  shall  have  even  ton  fares  having  an  area,  unless  otherwise 
permitted,  of  not  less  than  two  snuare  feet.  Paving  stones  shall  be  laid  close 
together  and  sunnorted  on  snails  or  broken  stone  so  that  their  ton  fares  will 
form  an  even  surface  at  the  reouired  slope  having  ioints  not  exceeding  three  inches 
at  the  surface  for  the  weir  channel  and  inclined  tunnel,  and  four  inches  else- 
where. Voids  beneath  and  between  the  lower  ends  of  the  stones  shall  be  packed 
tightly  with  clean  broken  stone  of  sufficient  coarseness  to  permit  penetration 
of  grout.  An  occasional  course  across  tfir  channel  shall  he  laid  in  mortar  to  form 
a stop,  permitting  grout  in"  tn  he  romnleted  in  sections.  All  Joints  shall  he  poured 
full,  using  a rrcamv  grout  mixed  in  ordered  Proportions.  Paving  mav  he  laid  on 
a morfar  or  concrete  bed  and  mortar  mav  he  used  in  the  ioints  provided  accent  - 
ahle  methods  are  adopted  to  completely  fill  all  voids  with  spalls  and  mortar  ini- 
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mediately  after  the  paving  is  laid  to  insure  monolithic  construction  throughout. 
Mortar  or  grout  shall  be  broomed  into  the  joints  of  the  paving  and  all  excess 
mortar  or  grout  shall  he  removed  from  the  top  of  the  paving  by  washing  or  other 
approved  means.  Lighter  paving  for  relocated  brook  channels,  gutters  and  else- 
where as  ordered  shall  he  built  of  stones  of  acceptable  sizes,  bedded  in  a 6-inch 
foundation  of  concrete,  if  required,  laid  as  specified  for  heavy  paving. 

Sect.  14.8  Stone  masonry  in  mortar  for  retaining  walls,  and  elsewhere  as 
ordered,  shall  he  built  of  stones  not  less  than  eight  inches  by  16  inches  by  16 
inches,  laid  to  break  joints  at  least  four  inches.  No  continuous  vertical  joints 
will  be  permitted.  Each  stone  shall  he  placed  in  a properly  prepared  bed  of  mortar 
and  settled  to  a full  bearing  and  vertical  joints  shall  be  filled  with  mortar  thoroughly 
rodded.  No  spalls  shall  he  used  which  in  any  way  interfere  with  the  placing  of 
mortar.  The  requirements  of  Section  14.5  regarding  selected  stones,  face  stones 
and  copings  shall  be  complied  with  as  ordered.  Where  ordered,  drains  shall  be 
built  and  metal  anchors  shall  be  placed  as  specified  in  Sections  14.4  and  14.10. 

Sect.  14.9  Stone  facing  in  mortar  for  the  sides  or  portions  of  the  sides  of 
the  weir  channel,  of  the  thickness  and  extent  shown  on  the.  drawings  or 
ordered  for  each  place,  shall  he  laid  against  the  excavated  rock  slopes.  Tn  gen- 
eral, for  rock  excavation  under  this  contract,  the  thickness  of  the  facing  shall  be 
three  feet,  measured  from  the  plane  of  the  pitch  lines  of  the  joints  to  the  payment 
line  for  rock  excavation.  When  placed  against  surfaces  of  rock  excavations 
made  under  previous  contracts,  which  are  more  than  three  feet  from  the  ordered 
pitch  lines  of  the  facing,  the  extra  masonry  required  shall  he  concrete  masonry  and 
shall  he  paid  for  under  Item  13.  Exposed  faces  of  stones  shall  be  not  less  than  12 
inches  hv  24  inches,  unless  otherwise  permitted.  Facing  stones  shall  be  laid  care- 
fully to  line,  with  face  joints  averaging  about  one  inch  and  nowhere  greater  than 
two  inches  in  thickness,  in  full  mortar  beds,  with  vertical  joints  thoroughly  filled 
with  spalls  and  mortar  and  spaces  between  he  facing  stores  and  the  ledge  rock 
filled  with  concrete,  mortar  or  stone  masonry  in  mortar  as  directed.  Joints  shall 
he  pointed  with  a smooth  tool  before  the  mortar  is  set  hard,  the  purpose  being  to 
have  the  joint-filling  mortar  monolithic  and  to  require  no  raking  out  and  separate 
pointing.  The  sui  faces  of  joints  shall  be  struck  off  neatly  to  the  pitch  lines  and 
the  faces  of  stones  shall  be  left  clean  and  free  from  mortar. 

Sect.  14.10  The  provisions  of  Section  14.9,  in  so  far  as  they  are  -pplicahle, 
shall  apply  tn  stone  facing  for  the  surface  of  the  waste  weir,  retaining  walls,  and 
elsewhere  as  ordered,  except  as  modified  for  the  weir.  The  stone  facing  of  the 
waste  weir  between  its  crest  and  toe  shall  he  built  of  rock-faced  stones  having  a 
total  variation  from  their  pitch  lines  of  not  more  than  one  inch.  The  face  joints 
shall  not  exceed  one  inch  in  width  and  adjacent  slor.es  shall  he  laid  with  edges 
flush.  Stone  facing  of  the  waste  weir  and  of  other  concrete  structures  may  he  laid 
in  advance  of  the  concrete  masonry  to  serve  as  a form  but  shall  not  he  built  in 
greater  lifts  than  are  authorized.  Continuous  vertical  contraction  joints  not  more 
than  inch  wide  shall  he  built,  as  directed,  using  stones  which  have  been  neatly 
pitched  to  line.  Stone  facing  shall  he  well  bonded  with  the  supporting  masonry 
or  attached  thereto  by  heavy  metal  anchors  or  dowels  as  directed. 
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Sect.  14.1 1 The  quantities  to  be  paid  for  under  Items  14  to  17,  inclusive,  and  paymrnt. 
shall  be  the  number  of  cubic  yards,  respectively,  of  dry  rubble  masonry  and 
paving,  rubble  paving  in  mortar,  stone  masonry  in  mortar  and  stone  facing  in  mor- 
tar furnished  and  placed  in  accordance  with  orders  within  the  limits  prescribed, 
without  deduction  for  drains.  Division  line?  between  these  items  shall  be  as  shown 
on  the  drawings.  For  purposes  of  measurement,  the  exposed  faces  of  structures 
under  these  items  shall  be  assumed  to  Ire  planes  through  the  ordered  location  of  pitch 
lines  at  the  faces.  The  thickness  of  facing  and  paving  shall  be  as  shown  on  the 
drawings  or  ordered  for  each  place.  For  structures  built  against  the  surfaces  of 
rock  excavations  made  under  this  contract,  the  payment  lines  for  rock  excavation 
shall  he  the  payment  lines  for  these  items,  and  no  payment  will  be  made  for 
concrete  or  other  masonry  required  to  fill  unauthorized  excavations  outside  these 
limits.  For  structures  built  against  the  surfaces  of  rock  excavations  made  under 
other  contracts,  the  pavmont  lines  for  these  items  shall  he  the  actual  surfaces  of 
the  rock  or  as  provided  in  Section  14.9.  Joints  between  granite  coping  and 
the  masonrv  constructed  under  Tterns  15.  16  and  17  shall  he  included  for  payment- 
under  these  items.  Concrete,  sand,  crushed  stone  or  gravel,  mortar  and  grout, 
within  prescribed  limits,  used  for  hacking  or  bedding  the  stone  facing  and  paving 
or  to  fill  joints  therein  shall  he  included  for  payment  under  the  item  with  which 
used.  If  dry  rubble  masonry  or  paving  is  grouted  in  accordance  with  orders,  it 
shall  he  measured  for  payment  as  stone  masonry  or  rubble  paving  in  mortar.  The 
prices  per  cubic  yard  stipulated  for  these  items  shall  include  all  labor,  equipment, 
materials,  expenses  and  costs,  not  nroperlv  to  be  classified  under  any  other  iter  or 
items,  necessary  to  completely  perform  the  work  to  be  done  under  these  items, 
in  the  manner  herein  set  forth  and  specified.  Cement,  cast  iron  and  vitrified 
pipes,  drilling  holes,  dowels,  and  granite  coping  will  be  paid  for  under  the  ap- 
propriate items. 


GRANITE  CORING.  TRIM  AND  CURB 
Item  18 

Sect.  18.1  Under  Item  18  the  Contractor  shall  furnish  all  materials  except 
dowels,  anchors  and  other  metal  work  and  cement,  and  shall  set  in  place  all 
granite  coping  for  the  stone  masonry  work  shown  on  the  drawings  or  ordered, 
for  coping  the  waste  weir,  the  masonry  facings  in  the  weir  channel  and  the  portal 
of  the  inclined  tunnel ; for  trim  for  the  release  water  chamber,  curbs  adjacent 
to  the  chamber  and  for  such  other  structures  as  arc  shown  on  the  drawings  or 
ordered.  The  granite  work  for  the  release  water  chamber  includes  the  cornice, 
the  base  and  belt  course  with  incised  lettering,  the  chimney  cap,  the  sills  of 
windows  and  doorways  and  granite  curb  adjacent  to  the  chamber.  As  a part  of 
the  work  under  this  item  the  Contractor  shall  do  such  trimming,  drilling,  cutting 
and  dressing  as  may  he  ordered  or  approved.  All  materials  and  workmanship  in 
connection  with  the  setting  of  the  granite  coping,  trim  and  curb  shall  comply  with 
the  general  requirements  of  Sections  13G.1  to  1 3G.30.  inclusive,  in  so  far  as  they 
arc  applicable.  The  furnishing  and  placing  of  approved  stainless  elastic  expansion 
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joint  compound,  prefabricated  joint  tiller  and  mastic,  as  ordered,  shall  be  included 
in  this  item. 


Sfct.  18.2  The  granite  shall  he  selected  to  meet  the  requirements  of  these 
specifications  and  shall  he  strong  and  durable , of  uniform,  medium  to  coarse 
grained  texture,  with  an  even  distribution  of  constituent  minerals,  practically 
nonabsorbent,  and  free  from  discoloration  or  evidence  of  decay  and  from  foreign 
inclusions  and  all  other  defects  which  would  impair  its  strength  or  mar  its  ap- 
pearance. It  shall  he  a granite  equal  in  its  general  color,  tone  and  texture  to  the 
Deer  Island,  Goss  pink  granite  quarried  at  Crotch  Island,  Stonington,  Maine, 
by  the' John  E.  Goss  Corporation,  or  to  the  Mount  Waldo  gray  granite  quarried 
and  cut  at  Frankfort,  Maine,  by  Grenci  and  Ellis.  Incorporated,  or  to  the  Chelms- 
ford. Massachusetts,  grav  granite  quarried  and  cut  by  the  II.  E.  Fletcher  Com- 
pany, at  West  Chelmsford,  Massachusetts.  s 


Quarries 
ami  plant. 


Sfct.  18.3  The  granite  shall  be  obtained  from  approved  quarries  producing 
stone  of  the  quality  specified,  which  has  been  demonstrated  by  exposure  in  struc- 
tures to  be  resistant  to  weathering.  The  quarrying,  cutting  and  finishing  shall 
he  done  bv  approved  firms  having  adequate  facilities  to  produce  finished  granite 
as  herein  specified  without  causing  delay  to  the  work. 


Simples  and 
drawings. 


Sect.  18.4  The  Contractor  shall  submit  for  approval  the  name  and  location 
of  the  quarry  and  shoo  from  which  he  proposes  to  furnish  the  granite  and,  if 
ordered,  he  shall  provide  as  many  duplies  ■ samples,  about  eight  inches  by  eight 
inches  by  two  inches,  as  are  required  to  show  the  extreme  variations  in  quality, 
color  and  texture  of  the  granite  he  proposes  lo  furnish  and  each  kind  of  finish 
shown  on  the  drawings  or  ordered.  Necessary  working  drawings  and  full  size 
details  of  the  lettering  on  the  inscription  panels  will  be  furnished  by  the  Engineer. 
The  Contractor  shall  prepare  and  submit  for  approval  all  necessary  shop  and 
erection  drawings  showing  the  dimensions,  profile,  setting  number,  bedding,  joint- 
ing, bonding  and  anchorage  of  each  piece  of  granite.  All  granite  work  shall  con- 
form strictly  to  the  approved  samples  and  drawings,  unless  otherwise  ordered. 


Sect.  18.5  All  exposed  surfaces  of  the  granite  furnished  under  this  contract 
shall  he  tooled  as  shown  on  the  drawings  or  ordered,  with  no  part  of  the  surfaces 
below  tbe  pitch  lines,  and  all  finishes  shall  he  equal  to  approved  samples.  The 
granite  for  coping  the  waste  weir  and  toe.  of  the  waste  weir  shall  he  cut  radially 
and  dressed  to  profile,  with  no  part  of  the  surface  more  than  54  inch  above  the 
pitch  line.  The  coping  for  other  masonry  facings  of  the  weir  channel  shall  have 
a rock  face  finish,  with  no  projections  more  than  three  inches  above  the  pitch 
line.  The  coping  over  the  portal  of  the  inclined  tunnel  shall  have  a scabbled  rough 
face,  cut  to  profile,  with  no  part  of  the  surface  more  than  four  inches  above  the 
pitch  line.  In  general,  for  the  superstructure  of  the  release  water  chamber,  the 
cornices,  the  bases  and  bevels  of  all  stones  shall  he  hammered  equal  to  four  cut 
or  coarser  finish;  the  arrises,  bed  edges  and  jointing  shall  he  carefully  ait  and 
in  general  shall  conform  to  the  quality  of  face  finish;  the  belt  course  shall  he 
four  cut  except  for  that  portion  where  the  inscription  occurs  which  shall  be  six 
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cut.  Door  sills  shall  be  four  cut  with  wash  and  finished  seats;  window  sills  shall 
be  four  cut  with  wash,  scotia  and  lugged  ends,  and  all  through  stones  shall  be 
four  cut  on  the  inside.  Joints  between  the  stones  of  the  chamber  shall  generally 
be  Yt  inch.  Hand  tooling  necessary  to  give  the  stones  the  required  finish  may 
be  required.  Other  styles  of  finish  of  approximately  equal  cost  may  be  ordered 
or  approved  for  any  stone. 

Skct.  18.6  All  exposed  surfaces  of  granite  coping,  trim  and  curb  shall  be 
out-of-wind,  free  from  waves,  projections  or  depressions  except  as  allowed  or 
required  for  a particular  finish.  The  faces  of  all  stones  in  the  same  plane  and  the 
lines  and  surfaces  of  adjoining  arrises  shall  be  continuous  and  flush  at  the  joints. 
No  patching  or  concealment  of  defects  will  be  permitted.  Slones  shall  be  laid  on 
natural  beds.  For  vertical  joints,  the  stones,  in  general,  shall  be  cut  full  and  ap- 
proximately square  for  at  least  two  inches  from  the  faces  of  the  joints,  from  which 
point  they  may  fall  away  not  to  exceed  one  inch  in  12  inches.  For  vertical  joints 
in  the  waste  weir,  the  stones  shall  he  cut  full  and  square  for  at  least  six  inches 
from  the  f;.  s of  the  joints.  Joints  in  the  waste  weir  shall  be  J4  inch,  elsewhere 
joints  shall  be  Y\  inch  or  as  ordered.  The  beds  and  hacks  of  stones  shall  be  scabbled 
or  split  to  surfaces  which  shall  not  vary  more  than  one  inch  in  12  inches  nor  more 
than  three  inches  either  way  from  the  dimension  lines  shown  on  the  drawings. 
Stones  for  coping  the  masonry  facings  of  the  weir  channel  may  be  from  three  to 
nine  feet  long  and  shall  be  drilled  for  dowels  or  recessed  for  anchors,  as 
ordered.  Doweled  stones  three  feet  long  shall  have  one  2 Jo-inch  hole  on  the 
center  line  and  stones  over  three,  feet  long  shall  have  two  or  more  2Jf>-inch  holes, 
as  ordered.  Siones  for  coping  the  waste  weir  shall  be  approximately  four  feci 
thick,  nine  feet  wide,  normal  to  the  weir,  and  of  lengths  varying  from  four  to 
six  feet.  Granite  v ark  shall  be  provided  with  contraction  or  expansion  joints 
as  shown  on  the  drawings  or  ordered,  with  beds  and  joints  dressed  throughout 
and  provided  with  dowels  and  rabbets  as  required.  The  incised  inscriptions  shall 
be  hand  carved  by  skilled  carvers  to  he  approved  by  the  Engineer  arid  shall  be 
true  to  the  approved  full  size  detail  drawings. 

Skct.  18.7  The  finished  stones  will  receive  a preliminary  inspection  at  the 
quarry  or  shop  before  shipment  to  the  work  and  if  found  unsatisfactory  shall  he 
promptly  replaced.  After  such  inspection,  the  stones  shall  be  carefully  protected 
from  injury  and  so  packed  for  transportation  and  handled  as  to  avoid  marring  the 
edges,  surfaces  and  portions  to  he  exposed  in  the  structures.  Any  stone  marred 
during  its  moving  at  the  storage  site  or  elsewhere,  or  in  transportation  or  before 
or  after  installation  and  before  final  acceptance  in  the  structures,  shall  he  promptly 
replaced  at  the  expense  of  the  Contractor.  No  packing  materials  that  will  stain 
or  discolor  the  stones  shall  be  used.  During  freezing  weather  all  lewis  and  other 
holes  in  the  stones,  ns  soon  as  the  stone  is  fabricated,  shall  he  filled  and  kept 
full  of  noiistati.ing  and  waterproof  material. 

Skct.  18.8  All  stones  shall  he  cleaned  and  wetted  to  the  extent  directed, 
immediately  before  setting,  and  each  stone  shall  lie  lowered  carefully  into  prop- 
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erlv  prepared  full  beds  of  mortar,  as  required,  and  tapped  home  to  a full  and 
solid  bearing:  the  voids  between  the  hacks  of  stones  and  other  masonry  shall 
be  filled  with  a dense  plastic  mortar,  as  required,  during  this  operation  and 
the  stones  accurately  set  to  true  and  level  lines.  No  stone  work  shall  be  laid 
when  the  temperature  is  below  45  degrees  Fahrenheit  or  when  it  is  probable  that 
the  air  tempei  ature  will  fall  to  32  degrees  Fahrenheit  or  lower  within  24  hours. 
Attention  is  directed  to  the  accuracy  required  and  magnitude  of  the  work  in- 
voiced in  placing  the  coping  stones  of  the  waste  weir,  especially  in  forming  their 
foundation,  bedding,  wedging,  anchoring  and  grouting.  The  beds  and  joints  of 
these  stones  shall  be  placed  with  special  care  to  assure  watertightness.  The  beds  of 
roping  stones  for  the  waste  weir  may  he  required  to  be  grouted  with  dense  plastic 
mortar  under  pressure  to  an  extent  and  in  a manner  as  approved  bv  the  Engineer. 
The  coping  stones  for  the  waste  weir  shall  he  carefully  and  accurately  set  in 
place  with  variations  from  true  alignment  and  profile  not  to  exceed  Id  inch  and 
the  difference  in  the  adjoining  surfaces  shall  he  dressed  as  required.  Al!  joints 
shall  he  completely  filled  with  dense  mortar,  carefully  worked  in  and  finished  as 
the  work  progresses  except  where  joints  are  to  he  left  recessed  and  pointed  later. 
The  face  of  all  gr  anite  work  shall  be  kepi  free  from  mortar.  As  the  setting  of  the 
granite  proceeds,  al!  projecting  stone  work  that  is  liible  to  become  damaged  shall 
he  protected  with  satisfactory  nonstaining  boards  or  boxing  put  together  with 
galvanized  nails  to  avoid  rust  staining  the  stones.  On  completion  of  all  exterior 
and  interior  mason  work  of  the  chamber,  and  elsewhere  as  ordered,  the  granite 
shall  be  carefu11v  cleaned  with  the  other  masonry  work,  using  soap  powder,  boiled 
in  clean  water  and  applied  vigorously  with  stiff  fiber  brushes.  No  wire  brushes 
or  acids  shall  be  used.  Clean,  sharp  sand  may  be  used  where  permitted  bv  he 
Engineer.  Vertical  joints  between  cor  ing  stones  of  the  waste  weir  and  elsewhere, 
if  ordered,  shall  he  caulked  with  oakum  to  a depth  of  two  inches  and  these  joints 
filled  with  mortar  and  thorough!’.'  rodded.  After  the  mortar  is  set  the  oakum  shall 
he  removed  and  the  joints  acceptably  wetted  and  pointed. 
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5b-: ct.  18.9  For  all  sections  of  walls  of  the  release  water  chamber,  where 
granite  masonry  is  backed  up  by  brick  or  concrete,  or  elsewhere,  as  ordered, 
galvanized  steel  or  monel  metal  anchors  not  less  than  l/\  inch  thick,  1 Id  inches 
wide,  turned  down  and  cemented  into  the  granite  1 x/\  inches  and  extending  into 
the  brick  work  or  concrete  not  less  than  eight  inches  shall  he  provided.  Anchors 
shall  he  provided  for  each  stone  as  shown  on  the  drawings  or  ordered.  In  general 
there  shall  he  tint  less  than  two  anchors  to  every  superficial  square  yard  of  granite 
trim.  The  bonding  of  stones  around  the  cornices  shall  be  as  shown  on  the  draw- 
ings or  required.  Galvanized  steel,  monel  metal  or  bronze  dowels  shall  he  used 
as  directed.  Special  anchors  will  he  shown  on  working  drawings.  Anchors  for 
a portion  of  the  chimney  of  the  iclease  water  chamber  and  elsewhere  as  ordered 
shall  he  monel  metal.  S/J  „ inch  thick,  1 V±  inches  wide,  turned  down  l Id  inches 
and  of  the  required  lengths,  engaging  in  24  IT.  S.  gage  monel  metal  dovetail  slots 
not  less  than  1 '/*  inches  deep,  felt  filled  and  embedded  in  the  concrete  backing. 
All  anchors  shall  be  equal  to  the  product  of  Hohmann  and  Barnard,  Inc.,  New 
York,  N.  Y. 
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Sect.  18.10  Mortar  for  laying  granite  shall,  in  general  and  unless  otherwise 
directed,  consist  of  one  part  of  Portland  cement  and  two  parts  of  fine  aggregate 
hy  volume.  The  fine  aggregate  shall  he  such  as  to  cause  no  staining  of  the  stones 
or  harmful  chemical  reaction  with  the  cement.  The  mortar  shall  be  mixed  dry, 
in  small  hatches,  to  which  clean,  fresh  water  shall  be  added  and  the  whole 
remixed  until  thoroughly  homogeneous.  The  mortar  shall  not  be  retcinpcred 
after  it  has  begun  to  set. 

Sect.  18.11  The  granite  furnished  for  the  curbs  shall  be  a durable  stone 
of  acceptable  color  and  texture,  equal  t<.  and  in  harmony  with  the  granite  furnished 
for  the  superstructure  under  this  item,  and  shall  be  cut  to  ordered  dimensions 
radial  or  straight  and  finished  as  required.  In  general,  the  granite  curb  shall  be 
6 inches  wide  hv  lfi  inches  deep  of  ordered  or  approved  lengths.  The  straight 
curb  shall  have  its  front  and  back  sawed  parallel  and  hammer  finished  for  at  least 
eight  inches  down  from  the  top  or  as  otherwise  required;  the  top  beveled  J^-ineh 
in  six  inches  and  hammer  finished.  Any  radial  portions  of  curb  shall  be  of  the 
required  radii  at  the  front  and  back.  The  back  of  radial  curbs  may  be  vertical 
and  for  at  least  eight  inches  down  from  the  top  together  with  the  top  and  front, 
shall  he  hammer  finished  and  shaped  to  conform  to  the  profile  and  finish  of  the 
straight  curb.  A1 1 curbs  six  inches  in  width  shall  have  at  leant  r.  5-inch  bed; 
wider  curbs  shall  hav  ■ proportionately  larger  beds.  All  curbs  shall  he  set  with 
front  faces  inclined  as  directed  and  to  the  lines  and  grades  shown  on  the  drawings 
or  ordered. 

St-ct.  18.111  T!/  quanth'  to  be  paid  for  under  Item  18  shall  be  the  number 
of  cubic  \ards  of  granite,  coping,  trim  and  curb  pluml  in  the  work  in  accordance 
with  the  drawings  or  orders,  measured  as  stipulated  below.  Granite  coping  shall 
be  measured  in  place  without  deductions  for  mortar  joints  between  adjacent  granite 
stone,  or  for  embedded  metal  work.  For  the  waste  weir,  the  coping  shall  he  meas- 
ured as  having  a cross- sectional  area  of  27.88  square  feet  and  a length  of  8‘Jfi  feet. 
The  average  cross-sectional  area  of  the  granite  coping  for  the  waste  weir,  ns 
actually  furnished  and  placed,  shall  not  hr-  less  than  27.88  square  feet.  For  other 
coping,  trim  and  curb  the  granite  shall  he  measured  in  place  without  deductions 
for  open  or  mortar  joints  between  adjacent  granite  stones  or  for  embedded  metal 
work,  subject  to  the  provision  that  no  stone  shall  he  estimated  for  payment  as 
having  a thickness  greater  than  shown  on  the  drawings  or  ordered.  The  exposed 
faces  of  the  granite  shall  be  assumed  to  he  the  surfaces  defined  by  (he  draft  or 
pitch  lines,  or  the  finished  profiles  of  (he  smoothly  dressed  stones.  On  surfaces 
other  than  exposed  fares,  measurement  shall  he  to  the  dimension  lines  shown  on 
the  approved  shop  and  erection  drawings  without  additions  or  deductions  for 
allowable  tolerances.  All  cranite  curb  shah  he  measured  as  having  a depth  of  lfi 
inches  and  straight  curb  as  having  a thickness  of  six  inches.  Mortar  joints  between 
the  granite  placed  under  this  item  and  other  masonry  will  not  be  paid  for  under 
this  item  hut  will  he  included  for  payment  under  the  item  for  such  other  masonry. 
The  price  per  ruble  yard  stipulated  for  this  item  shall  include  all  labor,  equipment, 
materials,  expenses  and  costs,  not  properly  to  be.  classified  under  any  other  item 
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or  items,  necessary  to  completely  perform  the  work  to  be  done  under  this  item 
in  the  manner  herein  set  forth  and  specified.  To  the  extent  that  such  materials 
are  incorporated  in  the  work  in  accordance  with  orders,  anchors,  dowels  and  other 
metal  work  and  cement  will  he  paid  for  under  the  appropriate  items,  but  no  sepa- 
rate payment  will  be  made  for  mortar.  No  direct  payment  will  be  made  for  pack- 
ing the  granite,  boxing  it  in  place,  for  cutting  or  for  drilling  holes  for  anchors, 
dowels  or  other  metal  work  or  other  work  required  to  complete  the  granite  coping, 
trim  and  curb  nor  for  fi  mis.  centers,  bracing,  scaffolding,  joint  compound  and 
joint  filler,  the  cost  thereof  being  considered  as  having  been  included  in  the  price 
stipulated  for  this  item. 


BRICK  MASONRY- 
Items  19  and  20 

Sect.  19.1  Under  Item  19  the  Contractor  shall  furnish  and  place  brick 
facing  masonry  for  facing  the  surfaces  of  the  walls  and  partitions  for  the  exterior 
and  interior  if  the  superstructure  of  the  release  water  chamber,  as  shown  on  the 
drawings  or  ordered.  Under  Item  20  the  Contractor  shall  furnish  and  ’place  brick 
backing  masonry  between,  die  exterior  and  interior  f?.c:  rs  of  the  wads,  and  for 
die  backing  of  the  walls,  the  column  housings  and  other  parts  of  the  superstruc- 
ture of  (he  release  water  chamber,  for  sewer  and  'train  manholes  and  elsewhere, 
as  shown  on  the  drawings  or  ordered.  Under  the«e  items  the  Contractor  shall,  as 
ordered,  lav  up  fo  approval  specimens  of  the  proposed  br  k work.  Fire  c:  Hue 
lining  for  the  chimneys  will  be  furnished  and  placed  under  Item  49.  The  provi- 
sions oi  Sections  13G.1  In  130.30.  inclusive,  shall  apply  to  these  items,  in  so  far 
a-;  they  are  applicable. 

Sect.  19.2  Bricks  for  facing  the  exterior  of  the  walls  and  the  chimney  shall 
be  solid,  "A”  grade  quality,  of  variable  color,  manufactured  from  fire  day  with 
admixtures  producing  a brick  smooth  in  texture  and  gray  in  color  with  medium 
to  coarse  light  brown  spots  appearing  in  the  brick,  equal  to  those  distributed  by' 
Fredenburg  and  F.ounsbury,  New  York.  N.  Y..  or  Belden  Stark  Brick  Corp.,  New 
York,  N.  Y.,  and  shall  conform  to  the  sample  marked  F,  factory  "S"  Shade  914, 
or  B 24,  to  he  seen  in  the  office  of  the  Engineer,  Room  1322,  120  Wall  street. 
New  York.  N.  Y.  The  bricks  shall  be  approximately  2x/\  inches  by  3U  inches  by 
8 inches  in  size,  and  as  they  come  from  the  kiln,  rejecting  only  underburned, 
badly  broken,  warped,  rack  marked,  and  cracked  bricks  and  bats.  Special  length 
bricks  will  be  required.  If  five  bricks,  selected  as  representing  fairly  the  run  of  the 
lot  delivered,  after  being  thoroughly  dried  and  then  immersed  in  water  for  24 
hours,  absorb  more  water  than  five  per  cent,  of  their  weight,  the  whole  lot  shall 
be  rejected.  The  stipulations  of  Section  13C1.6  as  are  appropriate  shall  apply  to 
bricks  for  exterior  facing  of  the  walls. 
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Sect.  19.3  Face  bricks  for  facing  the  walls  and  partitions  for  the  interior 
of  the  superstructure  of  the  release  water  chamber  shall  be  solid,  “A”  grade  quality, 
of  uniform  color,  manufactured  from  lire  clay  with  admixtures  producing  a brick 
smooth  and  light  buff  in  color,  with  line  scattered  spots  appearing  through  the 
brick,  equal  to  those  distributed  by  the  Belden  Stark  Brick  Corp.,  New  York, 
N.  Y.,  or  Fredenberg  and  Lounsbury,  New  York,  N.  Y.,  and  shall  conform 
to  the  sample  marked  liS  82  or  FL  804  Mingle  to  be  seen  at  the  office  of  the 
Engineer,  Room  1322,  120  Wall  street,  New  York  City.  In  size,  the  bricks 
shall  be  approximately  l'/\  inches  by  inches  by  8 inches.  Bricks  of  special 
size  or  design  will  not  be  required.  If  five  bricks,  selected  as  representing  fairly 
the  run  of  the  lot  delivered,  after  being  thoroughly  dried  and  then  immersed  in 
water  for  24  hours,  absorb  more,  water  than  eight  per  cent,  of  their  weight,  the 
whole  lot  shall  be  rejected. 
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Sect.  12.5  Mortar  for  laying  brick  masonry  shall  consist  of  one  part  of 
Portland  cement  and  two  pars  oi  fine  or  coarse  aggregate  by  volume,  as  directed. 
'I  ite  aggregates  shall  be  such  us  to  cause  no  staining  of  the  brick.  The  mortar  shall 
be  mixed  dry,  in  small  Latches,  to  which  clean  fre.b  water  shall  be  added  and  the 
whole  remixed  until  thoroughly  homogc  /as.  The  mortar  shall  not  be  retempered 
after  it  has  begun  to  set.  Iso  lime  shall  be  added. 


Sect.  19.0  The  brick  masonry  shall  be  well  bended  and  anchored,  as 
ordered.  In  general,  every  sixth  course  of  the  brick  facing  masonry  shall  be 
headers,  except  that  for  walls  8J/2  inches  thick  which  are  faced  on  both  sides, 
all  bricks  shall  be  laid  as  stretchers  and  1 .aided  every  sixth  course  with  approved 
galvanized  corrugated  wall  tics  or  looped  wire  ties.  The  space  between  the  bricks 
of  the  two  faces  shall  he  completely  filled  with  mortar  and  bricks.  Lintels,  frames, 
thimbles,  masonry  ties  and  anchors,  pipes,  structural  steel  and  other  metal  work 
shall  he*  incorporated  in  the  brick  masonry,  as  directed,  and  all  required  arches, 
chases,  recesses,  corbels  and  other  openings,  projections  or  patterns  of  the  brick 
masonry  shall  be  built  as  shown  on  the  drawings  or  ordered.  The  Contractor  shall 
furnish  all  necessary  approved  centers,  forms,  guides  and  other  temporary  sup- 
ports. The  facings  of  the  walls,  the  partitions,  the  column  housings  and  the  door 
and  window  openings  shall  he  true  to  line  and  form.  No  bats  shall  be  used, 
except  where  unavoidable,  and  nothing  smaller  than  half  bricks  shall  be  used  in 
making  closures;  Joints  shall  have  such  widths  as  directed,  but  none  shall  be  less 
than  inch  or  more  than  yt  inch,  and  all  shall  be  finished  full  and  flush,  or  raked 
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uid  tooled  as  ordered.  St)  far  rs  practicable,  joints  shall  be  finished  as  the  masonry 
progresses.  Before  die  completion  of  the  work,  any  mortar  in  the  faces  of  the 
joints  which  has  become  loose  sludl  be  removed  and  the  joints  acceptably  pointed, 
hi  jn  completion  of  the  interior  and  exterior  mason  work,  all  exposed  brick,  cou- 
c.  etc  and  granite  masonry  surfaces  shall  be  carefully  cleaned,  using  soap  powder 
boiled  in  clean  water  and  applied  vigorously  with  still  fibre  brushes  or  other 
approved  means.  No  wire  brushes  shall  be  used.  Clean,  sharp  sand  may  be  used 
where  permitted  by  the  Engineer. 

Sect.  19.7  The  quantities  to  be  paid  for  under  Items  19  and  20,  respec- 
tively, shall  be  the  number  of  cu'''c  yards  of  brie!,  facing  masonry  and  the  num- 
ber of  cubic  yards  of  brick  backing  masonry  as  described  above,  placed  in  ac- 
cordance vitb  the  drawings  or  orders,  including  the  volume  of  all  embedded  metal 
avf  k and  with  ::o  deductions  for  any  openings  of  a cross-secticnai  area  of  less  than 
on : square  foot.  Erick  facing  masonry  shall  be  measured  in  place  for  payment 
tin  'er  Item  19  as  of  a uniform  thickness  of  four  inches  without  allowance  for 
headers  or  bonding  extending  into  the  backing  masonry,  except  'hat  for  vails  8 >4 
inches  thick,  the  entire,  wall  between  the  two  faces  shall  be  measured  for  payment. 
Measurement  for  payment  for  buck  aching  masonry  under  Item  2 i shall  include 
the  volume  in  place  of  all  brick  masonry  not  'eluded  under  Item  19.  Mortar 
joints  between  brick  backing  masonry  and  masonry  placed  under  other  items  shall 
be  measured  for  payment  under  Item  20.  The  prices  per  cub'c  yard  stipulated 
for  these  items  shall  include  a!',  labor,  equipment,  materials,  expenses  and  costs, 
r.ct  properly  to  he  classified  under  any  other  item  or  items,  necessary  to  com- 
pletely perform  flic  work  to  be  done  under  these  items  in  the  manner  herein  set 
forth  and  specified.  No  separate  payment  v.-iM  be  made  for  mortar,  but  cement 
wili  be  paid  for  under  Item  47;  metal  tics  and  anchors  .'.'ill  be  paid  tor  under 
the  appropriate  items. 
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Sect.  21.1  Under  Item  21  the  Contractor  shall  furnish  and  place  over  the 
steel  roof  framing  cf  the  superstructure  of  the  release  water  chamber,  as  indicated 
on  the  drawings  or  ordered,  all  materials,  except  cement,  for  the  roof  consisting 
of  precast  reinforced  concrete  roof  slabs  and  nailing  concrete  battens,  weather- 
proofing and  sheet  metal  roofing  of  monel  metal  or  approved  equal.  Bolts,  studs, 
weld  studs,  nuts  and  other  metal  fastenings  and  the  materials  for  filling  the  joints 
of  the  roof  slabs  and  battens  and  for  bedding  them  if  required,  shall  be  included 
under  this  item. 

Sect.  21.2  The  slabs  and  battens  shall  be  of  the  best  quality,  of  maximum 
density  and  strength  and  shall  be  equal  in  all  respects  to  those  manufactured  by 
Lastik  Products  Company,  New  York,  N.  Y.  The  fabricators  of  the  slabs  and 
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Sect.  26.4  All  field  connections  of  trusses  to  columns  and  all  field  connec- 
tions of  one  truss  member  to  another  truss  member  shall  be  subpunciied  % inch, 
reamed,  assembled  in  the  shop  and  match  marked,  or  shall  be  subpunched  !/g  inch 
and  reamed  to  a metal  templet.  Interchange  of  such  parts  will  not  be  permitted. 
No  reaming  of  other  field  connections  will  be  required,  except  that  holes  that  must 
be  enlarged  to  admit  the  rivets  shall  be  reamed.  Poor  matching  of  holes  shall  he 
cause  for  rejection.  Drifting  to  enlarge  holes  will  not  be  permitted.  Holes  in 
material  one  inch  or  less  in  thickness  may  be  punched  full  size,  and  holes  in  material 
more  than  one  inch  in  thickness  shall  be  subpnnched  and  reamed,  or  drilled  from  the 
solid.  Finished  holes  in  general  shall  be  y1(j  inch  larger  than  the  nominal  diameter 
of  the  rivet.  Sheared  edges  of  material  exceeding  inch  in  thickness  and 
carrying  calculated  stress  shall  have  *4  inch  of  metal  planed  from  the  sheared  edge. 
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Splices  and  field  connections  shall  be  securely  bolted  and  tightly  drawn  to- 
gethei  prior  to  riveting,  using  one  bolt  for  not  more  than  three  holes.  Tension 
splices  shall  ha  riveted  up  complete  before  blocking  is  removed. 


All  m-  trial  shall  be  handled  and  stored,  both  at  the  shop  and  in  the  field, 
in  a manner  to  prevent  injury  to  the  members  a’  d to  minimize  tuning  and  de- 
terioration of  the  protective  matings.  All  beams  and  girders  shall  be  stored  with 
the  webs  vertical. 
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Sect.  26  5 Bearing  plates  shall  be  carefully  set  or  shimmed  to  the  re<  fired 
lines  and  grades  before  grouting  in  place.  Grouting  of  the  bearing  plates  shall  be 
as  directed.  No  load  si/ h be  placed  upon  bearing  plates  until  the  grout  has  set 
for  such  time  as  required  by  the  Engineer. 


Sect.  26.6  All  permanent  steel  work  that  is  not  to  be  embedded  in  concrete, 
including  surfaces  of  metr.i  which  will  come  in  contact  or  be  inaccessible,  shall 
be  git  n a shop  coat  of  Dixon's  Red  Bead  Graphite  Prime.  No.  10!,  or  equal, 
immediately  after  shop  fabrication  is  completed  and,  after  erection,  this  coal  of 
paint  shrill  be  repaired  and  maintained  until  the  steel  work  is  given  the  final  coat 
of  paint  to  be  applied  under  this  item.  Before  paint  is  applied  to  any  metal,  or 
before  the  metal  is  encased  in  concrete,  the  metal  shall  be  thoroughly  cleaned  of 
all  heavy  rust,  loose  sf.de,  dirt  or  other  foreign  material.  All  contact  surfaces 
of  field  connections  that  are  not  to  be  embedded  in  concrete  shall  receive  one 
additional  coat  of  the  above  paint  immediately  before  erection.  Painting  will  not 
be  permitted  on  wet  or  damp  surfaces,  or  when,  in  the  judgment  of  the  Engineer, 
the  temperature  is  too  low  to  insure  sail,  factory  results.  Two  field  coats  of  paint 
shall  be  applied  after  all  erection  has  been  completed  and  the  concret  ■ work 
finished,  except  that  immediately  following  the  field  riveting  of  members,  the 
beads  of  such  rivets,  all  abrasions  of  the  shop  coal  and  all  field  erection  marks 
shall  be  covered  with  one  coat  of  shop  paint  and  permitted  to  become  thoroughly 
dry  before  the  first  field  coat  is  applied.  The  field  coats  shall  he  Dixon’s  Bright 
Aluminum  No.  113-A,  or  approved  equal.  All  threads  and  turned  nr  faced 
surfaces  shall  receive,  a coat  of  white  lead  and  tallow  or  other  approved  rust 
preventive  before  leaving  the  shop. 
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Sect.  2 <>.7  'j  he  quantity  to  he  paid  for  under  Item  26  shall  be  the  number 
of  pounds,  scale  weight,  <d  the  structural  steel  described  in  Section  26.1  incorpo- 
rated in  the  structures  in  accordance  with  the  specifications  and  directions  or 
satisfactorily  placed  as  ordered  or  approved,  except  that  the  total  weight  of 
structural  steel  to  he  paid  for  shall  not  exceed  the  weight  computed  from  the 
approved  designs  hy  more  than  two  per  cent.  Computed  weights  shall  be  based  on 
0.283d  pound  per  cubic  inch  of  metal.  The  price  per  pound  stipulated  for  this 
item  shall  include  all  labor,  equipment,  materials,  expenses  and  costs,  not  properly 
to  be  classified  under  am  other  item  or  items,  necessary  to  furnish,  paint  and 
place  in  the  work  structural  steel  of  the  kind  and  quality  specified  and  in  the 
manner  herein  set  forth. 
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Item  27 

Sect.  27.1  Under  Item  27  the  Contractor  shall  excavate  and  dispose  of  ill 
materials  encountered  in  slaking  the  shaft  for  the  release  water  chamber  at  or  very 
near  the  location  shown  on  the  •'Attract  drawings.  The  excavation  of  ordered  or 
approved  temporary  concrete  blankets  or  bulkheads  placed  in  the  shaft  to  grout  off 
water,  and  the  ordered  excavation  of  satisfactory  concrete  masonry  in  the  shaft 
under  the  provisions  of  Artie'  XIII  and  Section  13(1.22,  shall  be  included  in  the 
work  of  Item  27.  With  the  exception  of  the  work  properly  classified  under  other 
items,  hiding  the  removal  of  water,  the  erection  of  limber  or  steel  support, 
the  placing  of  protective  coatings  and  concrete  linings,  and  grouting,  th>.  work  io 
be  done  under  this  item  shall  include  the  furnishing  of  all  labor,  equipment  and 
materials  necessary  to  excavate  the  shaft  in  accordance  with  the  provisions  of  the 
following  sections  and  of  the  general  sections,  particularly  of  Sections  24  to  41, 
inclusive,  and  to  dispose  of  the  spoil  in  accordance  with  Section  12. 
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Sot.  27.2  The  Contractor  shall  fol'nv  the  procedure  given  in  this  section 
unless  the  F.ngineer  shall  approve  a different  procedure  proposed  by  the  Con- 
tractor in  writing.  The  shaft  shall  have  the  section  shown  on  Sheet  22  of  the  con- 
tract drawings  or  a modification  thereof.  During  the  period  of  sinking,  protective 
coatings  of  cement  mortar  shall  be  applied  to  the  rock  surfaces  of  the  shaft,  under 
Item  30,  as  ordered  by  tbe  Engineer.  In  addition  to  the  applying  of  protective 
coatings  the  Engineer  may,  according  to  the  degree  of  need,  and  as  the  shaft  is“ 
being  sunk,  order  local  enlargements  of  the  shaft  excavation  and  the  filling  of  such 
enlargements  with  concrete  masonry  in  order  to  reduce  the  leakage  or  to  prevent 
falling  rock.  Temporary  support  shall  be  placed,  if  ordered. 
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Sect.  27.3  Small  increases  in  size  and  changes  in  shape  of  shaft  excavation 
as  shown  on  the  drawings  may  be  permitted,  provided  that  the  total  cost  to  The 
City  shall  not  be  increased  thereby ; that  is,  in  case  the  size  of  the  shaft  is  increased, 
all  quantities  under  this  and  other  items,  except  Item  40,  will  be  estimated  for  pay- 
ment on  the  basis  of  the  size  and  shape  given  on  the  drawings  or  ordered.  Draw- 
ings showing  the  proposed  change  in  size  and  shape  shall  be  submitted  4 ' the 
Engineer  for  approval.  New  reference  lines  approved  by  the  Engineer  shall  have 
the  significance  of  the  “A  line”,  "B  line”  and  "C  line”  in  controlling  the  excava- 
tion, placing  support,  fixing  the  thickness  of  lining,  or  modifying  the  section 
as  provided  in  Sections  34  to  39,  inclusive,  and  in  the  measurement  for  excess 
concrete  as  specified  in  Section  40.2. 

Sect.  27.4  Grout  pipes  shall  be  set  and  grouting  done  as  directed  in  any 
part  of  the  shaft.  Whenever  water  is  encountered  in  such  amount  as,  in  the 
opinion  of  the  Engineer,  to  warrant  its  exclusion  or  reduction,  excavation  opera- 
tions shall  be  suspended  and  holes  shall  be  drilled  to  such  number  and  in  such 
manner  as  the  Engineer  may  direct  under  either  or  both  items  1 and  42  for 
the  purpose  of  exploring  the  ground,  providing  means  for  consolidating  it  and  for 
cutting  off  water  by  filling  all  seams  and  cavities  with  grout  for  which  payment 
will  be  made  under  the  appropriate  items.  Whenever,  in  the  judgment  of  the 
Engineer,  it  is  advisable  that  "feeler”  holes  be  carried  ahead  of  the  excavation, 
such  holes  shall  be  drilled  to  such  lengths  and  depths  as  ordered  and  shall  he 
kept  ahead  as  required.  In  order  to  accomplish  the  ends  herein  stated,  the  Con- 
tractor shall  place  all  concrete  blankets  and  other  constructions  specified  in 
Section  41.3,  and  shall  furnish  and  install  all  materials  as  may  be  ordered  for  the 
purpose  of  cutting  off  water  and  consolidating  the  ground.  After  grouting  has 
been  done  under  any  requirement  of  this  section,  excavation  operations  shall  not 
be  resumed  without  the  approval  of  the  Engineer. 

Sect.  27.5  The  quantity  to  be  paid  for  under  Item  27  shall  he  the  mimbei 
of  cubic  yards  of  the  materials  specified  in  Section  27.1,  excavated  and  disposed 
of  as  herein  specified  and  measured  in  place  as  before  excavation.  The  measure- 
ment of  rock  excavation  in  the  shaft  shall  be  to  the  "B  line”  ordered  under  the 
provisions  of  Sections  31  and  34  to  38,  inclusive,  from  the  division  line  between 
open  cut  and  shaft  items  to  the  division  lines  between  the  shaft  and  tunnel  items, 
shown  on  the  drawings.  Excavation  of  concrete  blankets  or  bulkheads  shall  he 
measured  as  the  actual  volume  excavated  within  the  ordered  “B  line”.  Enlarge- 
ments of  shaft  sections  ordered  after  excavation  is  begun,  or  enlargements  ordered 
to  remove  naturally  loose,  unsound  or  disintegraded  material  outside  of  the 
“B  line”,  shall  be  measured  for  payment  under  Item  29  as  provided  in  Sections  37 
and  39.  The  price  per  cubic  yard  stipulated  for  this  item  shall  include  all  labor, 
equipment,  materials,  expenses  and  costs,  not  properly  to  be  classified  under 
any  other  item  or  items,  necessary  to  completely  perform  the  work  to  be  done 
under  this  item  in  the  manner  herein  set  forth  and  specified.  Payment  for  per- 
manent and  temporary  support  and  for  caving  for  water  in  the  shaft  is  included 
under  Items  31,  32  and  41;  for  grouting,  under  Items  1 and  42  to  46,  inclusive, 
and  for  cement,  under  Item  47.  Excavations  for  plant  and  other  purposes 
of  the  Contractor  will  not  be  estimated  for  payment. 
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EXCAVATION’  OF  TUNNEL 


Item  28 


Sect.  28.1  Under  Item  28  the  Contractor  shall  excavate  all  materials  en- 
countered in  the  release  water  tunnel  and  in  the  valve  and  stilling  chambers  to 
lines  shown  on  the  drawings  or  ordered,  in  accordance  with  appropriate  stipula- 
tions of  the  general  sections,  particularly  of  Sections  24  to  41,  inclusive.  The 
excavation  of  ordered  or  approved  concrete  bulkheads  and  blankets  placed  in  the 
tunnels  to  grout  off  water,  and  the  ordered  excavation  of  satisfactory  concrete 
masonry  in  the  tunnels  under  the  provisions  of  Article  XIII  and  Section  13G.22, 
shall  he  included  in  the  work  of  Item  28.  As  a part  of  the  work  under  this  item, 
excavated  materials  shall  be  disposed  of  as  specified  in  Section  12. 


Sf.ct.  28.2  Grout  pipes  shall  be  set  and  grouting  done  as  directed  in  any 
part  of  the  tunnels.  Whenever  water  is  encountered  in  such  amount  as,  in  the 
opinion  of  the  Engineer,  to  warrant  its  exclusion  or  reduction,  excavation  opera- 
tions shall  he  suspended  and  holes  shall  be  drilled  to  such  number  and  in  such 
manner  as  the  Engineer  may  direct  under  either  or  both  Items  1 and  42  for 
the  purpose  of  exploring  the  ground,  providing  means  for  consolidating  it  and 
for  cutting  off  water  by  tilling  all  seams  and  cavities  with  grout  for  which  pay- 
ment will  be  made  under  the  appropriate  items.  Whenever,  in  the  judgment  of 
the  Engineer,  it  is  advisable  that  "feeler”  holes  be  carried  ahead  of  the  excavations, 
such  holes  shall  be  drilled  to  such  lengths  and  depths  as  ordered  and  shall  be  kept 
ahead  as  required.  These  provisions  look  toward  the  exercise  of  reasonable 
precautions  in  approaching  and  passing  through  ground  where  bad  or  dangerous 
conditions  have  been  or  may  be  developed,  as  well  as  to  keep  the  quantity  of 
water  entering  the  excavations  down  to  a reasonable  minimum  in  view  of  the 
fact  that  payment  for  pumping  is  provided  under  Item  41.  In  order  to  accomplish 
the  ends  herein  stated,  the  Contractor  shall  place  all  concrete  bulkheads,  blankets 
and  other  constructions  specified  in  Section  41.3,  and  shall  furnish  and  install  all 
materials  as  may  lie  ordered  tor  the  purpose  of  cutting  off  water  and  consolidating 
the  ground.  Alter  grouting  has  been  done  under  any  requirement  of  this  section, 
excavation  operations  shall  not  he  resumed  without  the  approval  of  the  Engineer. 


Sect.  28.3  The  quantity  to  be  paid  for  under  Item  28  shall  he  the  number 
of  cubic  yards  of  materials  specified  in  Section  28.1,  excavated  and  disposed  of  as 
herein  specified  and  measured  iu  place  as  before  excavation  to  the  ”13  line”  ordered 
under  the  provisions  of  Sections  31  and  33  to  38,  inclusive.  Excavation  of  concrete 
bulkheads  and  blankets  shall  be  measured  as  the  actual  volume  excavated  within  the 
ordered  13  line  . Enlargements  of  tunnel  ordered  after  excavation  is  begun, 
or  enlargements  of  tunnel  to  remove  naturally  loose,  unsound  or  disintegrated 
material  outside  of  the  ”13  line”,  shall  be  measured  for  payment  under  Item  29, 
as  provided  in  Sections  37  and  39.  The  division  lines  lietween  Items  27  and  28 
shall  be  the  division  lines  between  the  shaft  and  tunnel  items  as  shown  on  the 
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drawings.  The  price  per  cubic  yard  stipulated  for  this  item  shall  include  all  labor, 
equipment,  materials,  expenses  and  costs,  not  properly  to  be  classified  under 
any  other  item  or  items,  necessary  to  completely  perform  the  work  to  be  done 
under  this  item  in  the  manner  herein  set  forth  and  specified.  Payment  for  per- 
manent and  temporary  support  and  for  caring  for  water  is  included  under  Items 
31,  32  and  41;  for  protective  coatings  of  cement  mortar,  under  Item  30;  for 
grouting,  under  Items  1 and  42  to  46,  inclusive,  and  for  cement,  under  Item  47. 
Excavations  for  plant  and  other  purposes  of  the  Contractor  will  not  be  estimated 
for  payment. 


ENLARGEMENTS  OF  SHAFT  AND  TUNNEL 
Item  29 

Sect.  29.1  Under  Item  29  the  Contractor  shall  do  such  additional  cxcaval-  ''duded. 
ing  as  may  be  ordered  to  enlarge  any  part  of  shaft  or  tunnel  in  rock  after 
excavation  of  that  part  has  been  begun  or  has  been  completed,  and  shall  dispose  of 
the  excavated  materials  in  accordance  with  the  provisions  of  Section  12.  Such 
enlargements  may  be  ordered  under  the  provisions  of  Sections  34,  35  and  37  to 
permit  the  use  of  support,  to  increase  the  thickness  of  the  lining  or  to  accomplish 
any  other  modification  of  type  or  size  ordered,  or  under  the  provisions  of  Section 
39  to  remove  naturally  loose,  unsound  or  disintegrated  material.  9 'lie  relation 
between  this  item  and  the  other  items  for  rock  excavation  in  shaft  and  tunnel 
is  explained  in  Sections  36  to  39,  inclusive. 

Sect.  29.2  Except  for  excavations  ordered  under  the  provisions  of  Section  JXrccments. 

39,  enlargements  made  tinder  Item  29  shall  be  to  limits  governed  by  the  same 
“A  line”  and  “C  line”  stipulations  that  obtain  for  excavations  for  the  typical  or 
originally  ordered  sections,  but  the  limits  shall  be  related  to  an  "A  line"  and  a 
"C  line”  of  the  modified  section  or  type  instead  of  to  those  of  the  section  or  type 
originally  ordered. 

i 

j 

Sect.  29.3  The  quantity  to  be  paid  for  under  Item  29  for  enlargements  of 
section  ordered  under  the  provisions  of  Sections  34,  35  and  37  shall  he  the  num- 
ber of  cubic  yards  of  material  measured  as  before  excavation  between  the  ordered 
”B  line”  of  the  modified  section  or  type  and  the  *'B  line”  originally  ordered, 
but  for  that  portion  of  the  periphery  in  which  such  enlargement  is  ordered,  the 
enlargement  shall  be  measured  for  payment  as  not  less  than  six  inches,  whatever 
be  the  amount  by  which  the  "11  line’’  is  ordered  moved  out.  For  enlargements 
required  beyond  the  “B  line”  under  the  provisions  of  Section  39  the  quantity  to 
be  paid  for  under  Item  29  shall  he  the  number  of  cubic  yards  of  naturally  loose, 
unsound  or  disintegrated  material  between  the  “B  line”  of  the  section  or  type 
finally  ordered,  or  the  limits  of  payment  for  moving  out  such  “11  line"  as  pro- 
vided in  this  section,  and  the  actual  surfaces  to  which  the  material  shall  have  , 

been  removed  in  accordance  with  orders,  or  the  surfaces  of  the  pneumatically 
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placed  cement  mortar  protective  coatings,  if  any,  that  remain  when  the  final  cross- 
sections  are  taken,  computed  as  before  excavation  in  accordance  with  Section 
39  and  with  the  limitations  provided  therein.  The  price  per  cubic  yard  stipu- 
lated for  this  item  shall  include  all  labor,  equipment,  materials,  expenses  and  costs, 
not  projierlv  to  be  classified  under  any  other  item  or  items,  necessary  to  com- 
pletely perform  the  work  to  be  done  under  this  item  in  the  manner  herein  set 
forth  and  specified. 


PROTECTIVE  COATINGS  OF  CEMENT  MORTAR 
Item  30 

Sf.ct.  30.1  Under  Item  30  the  Contractor,  where  ordered,  skill  place  and 
maintain  pneumatically  applied  protective  coatings  of  cement  inortar  on  the  ex- 
posed rock  surfaces  of  shaft,  tunnel,  channel  or  other  excavations,  to  prevent  them 
from  drying,  cracking,  spalling  or  disintegrating  or  where,  in  the  opinion  of  the 
Engineer,  exposure  to  the  air  may  make  these  surfaces  unsafe  before  the  perma- 
nent lining  can  be  placed.  This  work  shall  be  done  in  accordance  with  the 
specifications  under  this  item  and  Sections  13G.1  to  13G.30,  inclusive,  in  so  far 
as  they  are  applicable.  Wherever  protective  coatings  of  cement  mortar  are  to  be 
applied,  the  Contractor  shall  clean  and  prepare  the  rock  surfaces  as  prescribed  in 
Section  13G.10,  shall  caulk  seams  where  required  and  shall  make  provision  for 
the  omission  of  the  coating  at  points  where  grout  pipes  will  be  eventually  inserted 
in  joints  in  the.  rock. 

Sect.  30.2  Protective  coatings  of  cement  mortar  shall  not  be  used  as  a sub- 
stitute for  timber  or  steel  support  and  no  such  coating  shall  be  placed  in  any 
section  of  the  work  in  which  the  ground  is  heavy  or  bloeky  or  which  for  any 
other  reason  requires  immediate  temporary  or  permanent  support,  nor  shall  such 
coatings  be  placed  where  the  ground  is  generally  wet,  porous  or  seamy.  The 
compliance  of  the  Contractor  with  orders  to  apply  protective  coatings  of  cement 
mortar  shall  not  relieve  him  of  his  responsibility  to  maintain  all  portions  of  the 
work  in  a safe  condition,  as  provided  in  Section  40. 

Sect.  30.3  Sand  for  the  protective  coatings  of  cement  mortar  shall  conform 
to  the  requirements  of  Section  13G.3,  shall  be  so  graded  in  grain  size  as  to  be 
best  suited  to  the  work  and  shall  contain  at  least  four  per  cent,  and  not  more  than 
eight  per  cent,  of  water  by  weight.  The  cement  shall  be  Portland  cement  of  the 
quality  specified  in  Item  47  and  the  water  shall  be  as  required  in  Section  13G.8. 

Sect.  30.4  The  relative  proportions  of  sand  and  cement  shall  be  adjusted  to 
the  requirements  of  the  work  so  as  to  produce  protective  coatings  of  greatest 
density.  The  sand  and  the  cement  shall  be  measured  by  volume  and  thoroughly 
mixed  in  an  approved  machine  for  a period  of  not  less  than  one  minute  and  then 
promptly  placed  in  the  pneumatic  machine  and  deposited  in  the  coatings,  so  as 
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to  avoid  partial  setting  of  the  cement.  Mixed  sand  and  cement  remaining  in  the 
machine  longer  than  30  minutes  after  mixing  shall  be  discarded  and  no  payment 
shall  be  made  for  such  discarded  sand  and  cement.  Mixing  of  mortar  ingredients 
by  hand  will  be  allowed  only  in  special  cases  by  specific  permission  of  the  Engi- 
neer. All  proportions  and  operations  of  mixing  shall  be  subject  to  the  orders 
of  the  Engineer. 

Sect.  30.5  For  applying  the  coatings,  the  Contractor  shall  provide  appara- 
tus of  approved  design  which  will  apply  the  materials  by  means  of  pneumatic 
pressure  and  in  which  the  required  water  will  be  supplied  at  a discharge  nozzle. 
Facilities  shall  be  provided  for  metering  and  controlling  the  addition  of  water 
to  the  sand  and  cement  as  it  passes  through  the  discharge  nozzle.  Air  and  water 
shall  be  provided  in  sufficient  volumes  and  under  such  pressures  as  may  be  neces- 
sary for  the  best  operating  conditions,  and  such  pressures  shall  be  steady  without 
pulsations  or  change  except  as  may  be  required  by  wear  of  the  nozzle,  changes 
in  length  of  hose  or  similar  contingencies.  In  applying  the  cement  mortar,  the 
discharge  nozzle  shall  be  held  so  that  the  stream  of  material  shall  impinge,  as 
nearly  as  possible,  perpendicular  to  the  surface  being  coated,  and  the  velocity 
of  discharge  from  the  nozzle,  the  distance  of  the  nozzle  from  the  face  and  the 
amount  of  water  used  shall  be  regulated  so  as  to  produce  a dense  coating  with 
the  minimum  rebound  of  material  and  no  sloughing.  Rebounding  material  shall 
not  be  used  again  but  shall  be  removed  from  the  work  and  disposed  of  by  the 
Contractor  as  a part  of  the  work  under  this  item.  If,  in  the  opinion  of  the 
Engineer,  the  amount  of  rebound  is  excessive,  such  excess  as  estimated  by  him 
shall  not  be  included  for  payment.  In  general,  cement  mortar  coatings  in  the 
shaft  or  tunnels  shall  have  a thickness  of  not  less  than  'A  inch  except  that  a lcs*cr 
thickness  will  be  permitted  on  projecting  points  of  rock,  but  greater  or  lesser 
thicknesses  may  be  ordered.  In  open  cut  the  thickness  of  such  coatings  shall  be 
as  ordered.  Wherever  a coating  is  to  be  applied  upon  one  previously  placed,  only 
sufficient  time  shall  elapse  between  applications  to  insure  that  the  material  will  not 
slough  off.  In  case  an  additional  coating  is  ordered  over  a previously  placed  layer 
which  has  set,  the  surface  of  the  first  layer  shall  he  cleaned  by  means  of  air  and 
water  jets  before  starting  work. 


Application 
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Sect.  30.6  The  quantity  to  be  naid  for  under  Item  30  shall  be  the  number  My 

* _ " _ an  l pa\.ncnt. 

of  cubic  yards  of  protective  coatings  of  cement  mortar  satisfactorily  placed  in  the 
work  in  accordance  with  directions,  measured  as  the  sum  of  the  volumes  of 
cement  and  sand  before  mixing,  with  no  deductions  for  rebound  except  that 
amount  of  rebound  which,  in  the  opinion  of  the  Engineer,  is  excessive.  In  deter- 
mining the  volume  of  cement,  105  pounds  of  cement  will  be  considered  as  one 
cubic  foot.  The  volume  of  the  water  added  to  the  cement  and  sand  shall  not 
be  taken  into  consideration  in  the  measurement  of  the  volume  to  lx-  paid  tor  under 
this  item.  The  price  per  cubic  yard  stipulated  for  this  item  shall  include  all  labor, 
equipment,  materials,  expenses  and  costs,  not  properly  to  lie  classified  under  any 
other  ti-m  or  items,  necessary  to  completely  perform  the  work  to  be  done  under 
this  item  m the  manner  herein  set  forth  and  specified.  Cement  will  lx-  paid  for 
under  Item  47  and  sand  under  Item  45.  except  for  deductions  due  to  excessive 
rebound  as  herein  specified. 


I 


l 


t 


i 


I 


C-401 


STRUCTURAL  STEEL  SUPrORT  IN  SHAFT  AND  TUNNEL 

Item  31 


I 

I 

! 

i 

t 

| 

i 


Work 

imrlti'lcd. 


I 


: 


Quality  of 
materials. 


I 


i 

Workman- 

ship. 


Sect.  31.1  Under  Item  31  the  Contractor  shall  furnish  at  approved  points 
of  storage,  transport  to  the  work  and  erect  structural  steel  support  in  shaft  and 
tunnel,  as  provided  in  Sections  33  and  40  and,  shortly  before  the  concrete  is 
placed,  shall  remove  such  of  the  lagging  ami  other  parts  of  the  support  as  may 
he  indicated  on  the  drawings  or  ordered.  Acceptable  types  of  steel  roof  support 
for  the  release  water  tunnel  are  indicated  on  the  contract  drawings,  but  other  types 
may  be  ordered  or  approved.  Under  this  item  shall  also  be  included,  if  required, 
the  furnishing  and  erection  in  the  shaft,  tunnel  and  diversion  tunnel  bulkhead 
of  plain  structural  shapes,  of  shields  of  continuous  steel  plates  supported  on  steel 
ribs  but  not  riveted,  for  protection  against  excessive  wetness  over  relatively  large 
areas,  and  of  steel  plates  covering  the  grout  channels  in  the  plug  of  the  diversion 
tunnel.  Also,  under  this  item  shall  be  included,  to  the  extent  ordered  or  approved, 
the  furnishing  and  placing  in  holes,  drilled  under  Item  42,  of  acceptable  steel 
dowels  or  pins  to  hold  up  steel  or  timber  support.  Drawings  for  steel  support 
and  shields  shall  be  submitted  by  the  Contractor  for  approval.  If  so  directed, 
steel  support  for  the  release  water  tunnel  shall  be  kept  on  hand  as  a reserve,  ready 
for  use  when  needed,  and  in  an  amount  sufficient  to  avoid  delays. 

Sect.  31.2  Structural  and  rivet  steel  to  be  used  for  shaft  and  tunnel  sup- 
port, for  steel  interlinings,  for  shields,  and  the  steel  for  dowels  or  pins  to  hold 
up  the  roof  support  shall  be  new,  unrusted  stock,  and  shall  comply  with  the  re- 
quirements of  the  Standard  Specifications  for  Steel  for  Bridges  and  Buildings, 
Serial  Designation  A7-46,  of  the  American  Society  for  Testing  Materials. 
Steel  for  plates  of  rib  supported  shields  shall  be  made  by  the  basic  open  hearth 
method  and  the  addition  of  molten  metal  to  the  open  hearth  shall  be  as  approved 
ami  shall  fulfill  the  requirements  for  Flange  Steel  as  given  in  the  Standard  Specifi- 
cations for  Boiler  and  hire-Box  Steel  for  Locomotives,  Serial  Designation  A30-46, 
and  steel  for  rivets,  the  requirements  of  the  Standard  Specifications  for  Boiler 
hi\ct  Steel,  Serial  Designation  A31-40,  of  the  American  Society  for  Testing 
Materials.  All  specimens  and  records  shall  be  furnished  and  analyses  and  tests  made 
as  provided  in  the  specifications  above  cited.  The  Engineer  shall  be  informed  in 
advance  of  all  times  of  rolling,  sampling  and  testing  and  shall  be  permitted  to 
witness  such  of  these  operations  as  he  desires.  Duplicate  samples  shall  be  fur- 
nished to  the  Engineer  whenever  required.  All  steel  furnished  under  this  item 
shall  be  new  ami  unrusted  stock,  but  stock  shapes,  plates  and  bars  may  be  used, 
provided  satisfactory  evidence  of  their  compliance  with  the  phvsical  and  chemical 
requirements  is  furnished. 

Sect.  31.3  Punching,  shearing  and  riveting  on  all  steel  work  under  this  item 
shall  be  well  and  accurately  done.  All  steel  for  the  support  and  the  shields  shall 
be  gi\en  one  coat  of  acceptable  rust  inhibitive  paint,  as  directed.  Subsequent 
operations  in  the  shop  and  field  shall  be  so  conducted  as  to  avoid  rusting  of  the 
steel. 
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Sect.  31.4  Structural  steel  support  and  shields,  and  dowels  or  pins  which 
are  furnished,  transported  and  erected  in  accordance  with  the  drawings  or  orders, 
shall  be  j>aid  for  by  weight  in  pounds  under  Item  31,  using  scale  weights  if 
available,  otherwise  the  manufacturer’s  list  weights,  but  provided  that  if  pay- 
ment is  based  on  scale  weight,  any  excess  over  the  list  weight  beyond  2.5  per  cent., 
for  the  total  of  this  item,  shall  not  be  paid  for.  Rivets,  bolts,  nuts  and  washers 
used  for  connections  shall  also  be  included  in  the  weights  to  be  paid  for  under 
this  item,  but  specimens  for  test  shall  not  be  included  for  payment.  If  the 
Contractor,  for  reasons  of  convenience  to  himself,  furnishes  material  which, 
while  approved  as  unobjectionable,  is  unnecessarily  heavy,  its  weight  shall  be  in- 
cluded for  payment  only  to  an  extent  equal  to  the  weight  of  a design  that  is  con- 
sidered sufficiently  heavy.  Likewise,  should  the  Contractor  employ  dowels  or  pins 
to  hold  roof  support  which,  in  the  judgment  of  the  Engineer,  are  unnecessarily 
numerous,  or  of  unnecessarily  large  diameter  or  length,  the  weight  of  dowels  or 
pins  included  for  payment  shall  be  that  corresponding  to  the  number,  diameter  and 
length  of  dowels  or  pins  that  are  considered  ample  to  sustain  the  weight  imposed 
upon  them. 
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Skct.  31.5  The  quantity  to  be  paid  for  under  Item  31  shall  be  the  number  of  Payment, 

pounds  of  structural  steel  support  in  shaft  and  tunnel  measured  as  specified  in 
Section  31.4.  Any  steel  support  for  the  tunnel,  not  in  excess  of  the  ordered  re- 
serve, that  may  be  on  hand  but  not  erected  at  the  end  of  the  work  under  this 
contract,  shall  become  the  property  of  the  Contractor  and  shall  be  removed  by  him 
from  the  lands  of  The  City,  and  the  furnishing,  transporting,  storing  and  removal 
of  such  structural  steel  support  shall  he  measured  for  payment  at  the  rate  of  one- 
fifth  of  a pound  for  each  pound  of  such  structural  steel  support.  Lagging  and  other 
parts  of  the  erected  support  which  may  be  removed  shortly  before  the  concrete 
lining  is  placed,  or  support  removed  for  ordered  enlargements,  shall  become  the 
property  of  the  Contractor  and,  if  suitable,  may  be  used  again  but  no  direct  payment 
shall  be  made  for  such  removal,  the  cost  thereof  being  considered  as  having  been 
included  in  the  prices  stipulated  for  the  various  items  of  the  contract.  The  price 
per  pound  stipulated  for  this  item  shall  include  all  labor,  equipment,  materials, 
expenses  and  costs,  not  properly  to  be  classified  under  any  other  item  or  items, 
necessary  to  furnish  and  place  in  the  work  structural  steel  support  and  steel  dowels 
or  pins  of  the  kinds  and  qualities  specified  and  in  the  manner  herein  set  forth. 


TIMBERING  IN  SHAFT  AND  TUNNEL 
Item  32 


Sect.  32.1  Under  Item  32  the  Contractor  shall  furnish,  place,  maintain  and 
remove  as  required,  such  timber,  except  wedges,  as  is  ordered  or  approved  in 
shaft  and  tunnel  to  maintain  the  completed  excavations,  for  instrument  plat- 
forms and  ladders  and  platforms  for  borings  under  Item  1,  and  such  other 
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timber  and  lumber  as  specified  or  ordered.  Such  timber  shall  include  posts  to 
support  steel  wall  plates  and  timbering  between  the  rock  and  the  exterior  surfaces 
of  the  structural  steel  support.  As  a part  of  the  work  under  this  item,  the  Con- 
tractor shall  furnish  all  hardware,  including  nails,  holts,  nuts,  washers,  spikes 
and  other  fastenings  used  in  connection  with  the  timber. 

Sect.  32.2  All  timber  vised  by  order  or  with  the  approval  of  the  Engineer 
shall  be  new,  of  the  sizes  directed  or  approved,  of  suitable  quality  and  sufficient 
strength  for  the  purposes  intended,  either  square  or  round,  shall  be  accurately 
fitted  and  wedged  and  kept  tightly  wedged  at  all  times.  Such  sizes  and  spacing 
of  timber  shall  he  used  as  the  natv.ee  of  the  ground  may  require.  If  the  Contractor 
is  of  the  opinion  that  larger  or  additional  pieces  of  timber  or  lumber  than  those 
ordered  should  be  used  in  any  of  the  structures,  he  may,  unless  otherwise  directed, 
use  such  larger  or  additional  pieces,  but  shall  not  be  entitled  to  payment  for  any 
excess  over  and  above  the  amount  ordered.  Workmanship  shall  he  first  class  in 
all  respects  and  all  work  shall  be  done  with  an  accuracy  suitable  for  the  special 
purpose  in  each  case. 

Sect.  32.3  The  quantity  to  be  paid  for  under  Item  32  shall  be  the  number 
of  thousand  feet  board  measure,  of  timber  and  lumber  furnished,  placed,  main- 
tained and  removed  as  required  in  structures  and  other  wood  work  that  may  be 
included  for  payment  under  tin's  item  in  accordance  with  Sections  32.1  and  32.2  and 
subject  to  the  following  limitations:  No  measurement  for  payment  shall  be  made 
for  wedges,  nor  shall  any  direct  payment  be  made  for  any  hardware  used  with  the 
timber  under  this  item,  nor  shall  direct  compensation  be  made  for  the  cutting  of 
recesses  for  posts  under  wall  plates,  but  compensation  therefor  shall  be  considered 
as  having  been  included  in  the  price  stipulated  for  Item  32.  Where  timber  has  been 
placed  and  enlargement  of  section  is  ordered  under  Item  29,  which  necessitates 
the  removal  of  timber  already  placed  in  accordance  with  the  stipulations  of 
Item  32,  all  timber  so  removed  which  would  have  been  paid  for  under  Item  32 
if  no  enlargement  had  been  ordered,  .as  well  as  the  timber  necessary  to  maintain 
the  enlarged  section,  shall  he  paid  for  under  Item  32  as  stipulated.  Round  timber 
shall  be  estimated  as  square  timber  of  the  largest  size,  omitting  fractions  of  an 
inch,  which  can  be  inscribed  in  the  small  end  of  the  stick.  The  price  per  thousand 
feet,  board  measure,  stipulated  for  this  item  shali  include  all  labor,  equipment, 
materials,  expenses  and  costs,  not  properly  to  be  classified  under  any  other  item 
or  items,  necessary  to  furnish,  place,  maintain  and  remove  as  required,  timber 
and  lumber  of  the  kind  and  quality  specified  and  in  the  manner  herein  set  forth. 
Hardware  and  wedges  will  not  be  estimated  for  payment ; compensation  therefor 
shall  he  considered  as  having  been  included  in  the  price  stipulated  for  this  item. 
Timber  or  other  material  removed  shall  become  the  property  of  the  Contractor  and, 
if  suitable,  may  be  used  again.  Metal  pins  used  to  support  instrument  platforms 
and  timber  bents  in  the  tunnel  will  be  paid  for  under  Item  31,  and  the  drilling  of 
holes  therefor,  under  Item  42.  No  payment  will  be  made  under  this  item  for 
platforms  or  falsework  constructed  in  connection  with  the  work  of  Item  31  nor 
for  any  other  timber  or  lumber  used  for  the  purposes  of  the  Contractor. 
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STEEL  INTERLININGS 


Item  33 


Sect.  33.1  Under  Item  33  the  Contractor  shall  furnish  and  erect  steel  inter- 
linings  in  the  shaft  and  valve  chamber  of  the  release  water  chamber  substantially 
as  indicated  on  the  contract  drawings.  The  steel  interlinings  shall  be  electric 
fusion  welded,  both  in  the  shop  and  in  the  field,  except  the  connections  at  wall  and 
other  castings  which  shall  be  bolted.  Where  castings  are  bolted  to  the  interlinings, 
canvas  gaskets  dipped  in  red  lead  shall  be  furnished  and  placed  under  this  item. 
The  work  to  be  done  shall  include  all  transportation,  storage,  protection  from  rust, 
cleaning,  welding,  testing  and  erection. 

Sect.  33.2  Steel  for  plates  and  rivets,  if  used,  shall  be  made  by  the  basic 
open  hearth  process;  the  addition  of  molten  metal  to  the  open  hearth  shall  be  as 
approved.  Steel  for  plates  shall  fulfill  the  requirements  for  Firebox  Steel,  Grade 
B,  as  given  in  the  Standard  Specifications  for  Low  and  Intermediate  Tensile 
Strength  Carbon-Steel  Plate  of  Flange  and  Firebox  Qualities,  Serial  Designation 
A2S5-46,  and  steel  for  structural  shapes  shall  comply  with  the  Standard  Specifica- 
tions for  Steel  for  Bridges  and  Buildings.  Serial  Designation  A7-46T.  of  the 
American  Society  for  Testing  Materials.  All  specimens  and  records  shall  be  fur- 
nished and  analyses  and  tests  made  as  provided  in  the  specifications  above  cited. 
The  Engineer  shall  be  informed  in  advance  of  all  times  of  rolling,  sampling  and 
testing  and  shall  be  permitted  to  witness  such  of  these  operations  as  be  desires. 
Duplicate  samples  shall  be  furnished  to  the  Engineer  whenever  required.  Electrodes 
for  electric  fusion  welding  shall  he  suitable  for  the  welding  to  be  done,  fulfill  the 
requirements  of  the  Tentative  Specifications  for  Tron  and  Steel  Arc-Welding 
Electrodes,  Serial  Designation  A233-45T,  of  the  American  Society  for  Testing 
Materials  and  shall  not  lie  larger  than  3 'I  inch  in  diameter.  Steel  bolts  and  nuts 
shall  comply  with  the  requirements  of  Section  52.3. 

Sect.  33.3  Unless  otherwise  ordered  or  approved,  the  steel  interlinings 
shall  lie  built  up  in  the  shop  in  lengths  or  sections  as  large  as  practicable  for 
transportation  and  erection.  The  thickness  of  the  steel  plates  will  he  not  less 
than  J4  inch  nor  more  than  / inch.  All  joints  in  the  interlinings  shall  he  electric 
fusion  welded  joints. 

Sect.  33.4  At  an  approved  stage  in  the  shop  operations,  all  steel  plates  and 
other  steel  work  to  he  fabricated  into  the  interlinings  shall  he  pickled  to  remove 
mill  scale  by  dipping  vertically  in  a dilute  sulphuric  acid  bath  which  shall  he 
maintained  at  a strength  of  approximately  five  per  cent,  by  volume  of  oil  of  vitriol 
and  at  a temperature  of  125  degrees  Fahrenheit.  After  washing,  the  remaining 
acid  shall  be  neutralized  by  dipping  the  plates  in  an  approved  alkaline  hath.  Struc- 
tural steel,  bands  and  other  steel  work  of  these  interlinings  shall  Ik*  similarly 
pickled,  washed  and  the  acid  neutralized  at  such  time  as  approved.  Other  methods 
of  cleaning  and  removing  mill  scale  may  be  submitted  for  approval.  Subsequent 
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rroiccticn  operations  in  the  simp  and  field  shall  he  so  conducted  as  to  avoid  rusting  of  the 
steel,  and  immediately  after  fabrication  all  surfaces  of  these  structures  shall  he 
thoroughly  covered,  hy  spraying  or  other  effective  method,  with  a heavy  coating 
nl"”i  »«*"  <>f  boiled  linseed  oil,  or  otherwise  acceptably  protected.  All  surfaces  shall  he  free 

>ur(un.  from  rust,  dirt,  grease  or  other  foreign  matter  before  concrete  or  mortar  is  deposited 

around  or  inside  the  interlinings  and  during  fabrication  and  erection  all  surfaces 
as  required  shall  he  made  equally  clean. 


Fabrication. 
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Sect.  33.5  All  parts  of  the  mterlinings  shall  be  accurately  cut  and  formed 
to  the  shapes  and  dimensions  shown  on  the  working  or  approved  shop  drawings 
and  all  operations  of  fabrication  and  erection  shall  he  done  in  accordance  with  the 
best  shop  and  field  practice  for  electric  welding  for  the  type  and  kind  of  welding 
required  and  as  approved  bv  the  Engineer.  The  cutting  of  plates  to  size  shall  be 
by  approved  methods  that  will  not  injure  the  plates.  Longitudinal  seams  in  both 
shop  and  field  assembly  shall  he  alternated  and  oriented,  as  directed.  Before  the 
plates  are  rolled,  the  edges  of  the  plates  shall  be  formed  to  the  required  curvature 
by  acceptable  methods.  The  plates  shall  be  cold  rolled,  except  as  otherwise  ap- 
proved, for  their  entire  length  to  the  required  curvature  which  shall  he  continuous 
and  uniform  from  edge  to  edge.  The  rolls  shall  he  of  sufficient  length  and  of 
ample  strength  for  the  dimensions  and  thickness  of  plate  being  rolled.  The  edges 
of  all  plates  shall  he  accurately  machined,  planed  or  milled  to  a straight  line,  true 
and  smooth  and  shall  he  free  from  surface  cracks  and  of  such  shape  and  dimen- 
sions as  to  allow  thorough  fusion  and  complete  penetration,  and  as  approved  by  the 
Engineer.  All  parts  shall  he  adjusted  to  an  accurate  fit  and  be  properly  marked. 
Structural  shapes  shall  he  bent  accurately  to  the  curves  required,  and  the  surfaces 
which  will  come  in  contact  when  fabricated  shall  be  free  from  burrs  and  bear 
over  tbe  entire  width  of  the  contact  surfaces.  The  tolerances  for  the  circum- 
ferences of  the  cylindrical  sections  shall  be  plus  inch  and  the  out-of-roundness 
at  any  cross-section,  measured  by  the  difference  between  the  maximum  and 
minimum  diameters,  shall  not  exceed  lk6  inches.  The  alignment  of  finished 
sections  shall  be  straight  with  walls  parallel  to  the  axis  of  the  pipe.  A completed 
section  of  interlining  shall  have  no  reverse  curvature,  sudden  change  of  curvature, 
kinks  or  injuries.  Wood  bracing  of  approved  design  and  number  shall  be  erected 
in  the  shop  inside  of  each  section  of  interlining,  as  ordered,  in  order  to  maintain 
its  shape  during  transportation,  erection  in  the  field  and  placing  concrete.  Pay- 
ment for  such  bracing  will  be  made  under  Ttem  12. 


nutting.  Sect.  33.6  Where  castings  are  bolted  to  the  mterlinings,  or  at  other  places 

if  required,  the  holes  shall  be  satisfactorily  reamed  and  the  bolts  turned  to  a 
driving  fit  with  the  threads  entirely  outside  of  the  holes.  Where  bolts  are  used, 
washers  of  suitable  thickness  shall  be  used  under  the  nuts.  Bolts  shall  be  thickly 
coated  with  red  lead  paint  before  insertion  and  lead  or  soft  copper  grommets 
shall  be  provided,  if  required,  to  make  the  holes  watertight. 


frocedurc  Sect.  33.7  The  welding  procedure  shall  comply  with  the  requirements  of 

tion«.  the  Standard  Qualifications  for  Welding  Procedure  and  Welding  Operators, 

Section  IX,  Part  I,  of  the  American  Society  of  Mechanical  Engineers  Boiler 
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Construction  Code,  1946  edition.  The  Contractor  shall  submit  for  approval  a 
complete  procedure  specification  with  drawings  for  both  shop  and  field  work, 
as  provided  in  Paragraph  Q-101  of  Section  IX  of  the  Code.  Test  welds  made 
according  to  the  approved  procedure  shall  be  made  and  tested  as  required  in 
Section  IX  of  the  Code,  and  under  the  supervision  of  the  Engineer. 

Sect.  33.8  All  welding  shall  be  done  by  experienced  operators  who  are  Jj’uatifi™- 
skillful  and  have  had  proper  and  adequate  experience  in  the  method  of  welding  "on,■ 

and  with  the  materials  to  be  used.  No  welding  operator  shall  be  employed  who 
has  not  fully  satisfied  the  requirements,  including  those,  for  overhead  welding,  of 
Section  IX,  Part  TI,  of  the  American  Society  of  Mechanical  Engineers  Roiler 
Construction  Code.  Experienced  welders,  who  have  qualified  under  the  Code 
and  are  so  certified  by  the  Contractor,  will  not  be  required  to  requalifv  if  they 
have  been  engaged  in  welding  of  this  character  within  three  months.  The  prep- 
aration and  testing  of  test  welds  shall  he  as  required  in  Section  IX,  Part  TI,  of 
the  Code.  Qualifying  tests  shall  be  made  under  the  supervision  of  the  Engineer 
who  may  require  additional  tests  as  the  work  progresses,  and  may  demand  the 
removal  of  any  welder  whose  work  on  the  interlinings  is  not  satisfactory.  The 
Contractor  shall  furnish  all  materials  and  bear  all  expenses  of  qualifying  welders. 

Sect.  33.9  All  welding  shall  he  electric  fusion  welding  by  tbe  electric  arc  WcldmK' 
process.  Sections  of  interlining  fabricated  in  the  shop  shall  he  welded  by  automatic 
welding  machines  using  a subpicrgcd  arc,  except  as  otherwise  approved.  Hand 
welding  with  shielded  arcs  will  be  permitted  as  approved  bv  the  Engineer  on 
special  work  that  cannot  be  welded  on  automatic  machines.  Tn  tbe  field,  all 
joints  shall  bo  hand  welded.  Double  vee  butt  joints  or  double  bevel  tee  joints 
shall  be  used.  Tbe  joints  of  the  interlinings  that  are  to  hr  welded  in  the  field  shall 
be  single  welded  butt  joints  with  backing  strips,  welded  from  the  inside,  except 
as  otherwise  approved.  Approved  hacking  strips  shall  he  used  for  all  butt  joints 
that  are  welded  from  one  side  only.  Structural  shapes  and  hacking  strips  shall  he 
fillet  welded  where  connected  to  plates.  Other  types  of  joints  may  be  used  where 
approved  or  ordered.  All  welds  shall  be  made  in  such  a manner  as  to  have 
minimum  residual  stresses  in  the  welds  after  cooling  and  to  insure  uniform 
distribution  of  tbe  load  throughout  the  welded  sections  with  no  tendency  to  pro- 
duce eccentrir  loading  or  shear  in  the  weld  or  the  metal  adjacent  thereto.  Under- 
cutting along  the  sides  of  the  finish  pass  shall  not  be  permitted.  If  welding  is 
interrupted  for  any  reason,  special  care  shall  bp  taken,  when  welding  is  resumed, 
to  get  full  penetration  and  thorough  fusion  between  the  weld  metal  and  the  plates 
and  the  weld  metal  previously  deposited,  chipping  being  done  as  required.  All 
slag  and  scale  shall  he  removed  from  each  deposited  layer  of  welded  metal  before 
additional  welded  metal  is  applied  to  its  surface,  and  each  layer  shall  be  pccned. 

The  edges  of  the  plates  at  longitudinal  joints  shall  he  accurately  matched  and  re- 
tained in  position  during  the  welding  operation.  Tack  welds  may  he  used  to  hold 
the  edges  in  line  ptovided  the  tack  welds  are  removed  so  that  they  do  not  become 
a part  of  the  joint,  l'articnlar  rare  shall  be  taken  in  matching  up  the  edges  of 
plates  at  e irrumfrrential  joints  to  insure  that  all  joints  are  properlv  aligned.  The 
edges  of  plates  when  in  position  for  welding  shall  he  practically  straight  and  parallel, 
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the  maximum  gap  between  the  edges  at  any  point  being  no  more  than  J4  inch 
greater  than  the  minimum  gap  required  for  welding.  The  maximum  permissible 
parallel  misalignment  between  plates  at  a joint  shall  be  J4  inch.  The  reinforce- 
ment of  the  welds  shall  be  built  up  uniformly  from  the  surface  of  the  plate  to  a 
maximum  at  the  center  of  the  weld.  Particular  attention  is  called,  however,  to 
the  importance  of  the  provision  that  there  shall  be  no  valley  or  groove  along  the 
edge  or  in  the  center  of  the  weld,  hut  that  the  deposited  metal  must  be  fused 
smoothly  and  uniformly  into  the  plate  surface,  and  the  finish  of  the  welded  joints 
shall  he  reasonably  smooth  and  free  from  irregularities,  grooves  or  depressions. 
Where  backing  strips  are  used,  they  shall  be  shop  welded  to  one  end  or  side 
of  each  length  of  interlining  with  a fillet  weld.  Where  backing  strips  arc  not  used, 
the  back  of  the  weld  shall  be  chipped  to  a sufficient  depth  to  remove  slag  or  other 
impurities,  and  welded.  j 

At  the  ends  of  all  sections  of  interlining,  the  surfaces  of  the  welds  that 
will  be  in  contact  after  assembling  either  in  the  shop  or  field  shall  be  chipped  and 
ground  to  conform  to  the  surfaces  of  the  plates. 


Test 

specimens. 


Tests  of 
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Sect.  33.10  Test  specimens  shall  be  cut  from  coupons  welded  to  and  with 
the  interlinings  for  this  purpose  or  from  the  interlinings,  if  ordered.  If  a test  speci- 
men is  cut  from  the  interlining,  an  approved  patch  shall  be  welded  over  the  open- 
ing. Test  specimens  shall  be  one  inch  or  1^  inches  in  width  and  not  less  than 
14  inches  in  length,  and  the  weld  shall  run  transversely  on  the  test  piece  and  he 
in  the  middle  of  the  specimen.  The  Contractor  shall  provide  all  facilities  for  the 
performance  of  all  tests,  either  in  the  shop  where  the  interlinings  are  being  manu- 
factured or  in  an  approved  testing  laboratory. 

Of  joints  which  are  welded  in  the  shop,  one  tension  and  one  hend  test  shall 
be  made  for  each  five  sections  of  interlining,  and  if  the  test  specimens  fail  to 
meet  the  following  requirements,  the  section  from  which  the  specimens  are  taken 
will  he  rejected  and  retests  of  two  additional  specimens  from  another  section  of 
the  same  lot  shall  be  made,  each  of  which  shall  conform  to  the  requirements 
specified.  Tf  these  two  additional  specimens  meet  the  requirements  specified,  the 
remaining  sections  of  the  group  will  he  accepted,  otherwise  all  of  the  sections  of 
this  lot  will  be  rejected. 

Tn  tension,  the  weld  shall  develop  not  less  than  100  per  cent,  of  the  maximum 
tensile  strength  of  the  plate  and  the  specimen  shall  break  outside  of  the  weld. 
A fracture  at  the  point  where  the  weld  joins  the  plate  will  not  be  considered  as 
meeting  this  requirement. 

The  bending  test  shall  be  made  by  bending  the  test  specimen  cold,  180  degrees 
around  a pin,  the  diameter  of  which  is  3*4  times  the  thickness  of  the  plate,  with- 
out developing  any  cracks.  In  making  the  test,  the  weld  shall  he  held  in  the 
middle  of  the  head  and  the  metal  on  each  side  bent  hack  90  degrees  from  its 
original  position,  and  the  specimen  shall  be  placed  with  the  side  representing  the 
inside  of  the  interlining  next  to  the  pin.  The  pin  shall  he  provided  with  a groove 
to  accommodate  the  head  on  the  weld.  Under  the  bend  test  there  shall  he  no 
objectionable  fracture,  either  in  the  weld  or  the  metal  adjacent  thereto. 
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Rewelding  of  sections  of  interlining  that  have  not  been  accepted  may  be  Rrwcidine. 
permitted,  if  requested.  If  allowed,  the  section  to  be  rewelded  shall  have  the  old 
weld  entirely  removed,  and  after  rewelding  shall  be  reinspected  and  subjected  to 
the  tension  and  bending  tests.  For  any  section,  one  rewclditig  only  will  be  per- 
mitted, after  which,  if  it  again  fails  to  pass  inspection  and  test,  it  will  be  finally 
rejected. 

All  field  welds  will  be  inspected  during  and  after  the  process  of  welding  and 
special  care  shall  be  taken  that  proper  procedure  is  followed  in  the  rate  of  weld-  firM 
ing,  the  burn-oif  of  the  electrode,  the  fusion,  the  penetration,  the  formation  of 
the  bead  and  the  regulation  of  the  arc,  so  that  all  welds  made  under  this  item  are 
equal  in  all  respects  to  shop  welds.  Wherever  directed  by  the  Engineer,  test  speci- 
mens shall  be  provided  as  specified  above  and  subjected  to  tension  and  bending 
tests.  In  addition  to  these  tests,  the  Engineer  will  subject  the  welds  to  such  addi- 
tional tests  and  inspection  as  be  may  deem  necessary.  Any  welded  joint  which, 
in  the  opinion  of  the  Engineer,  is  unsatisfactory  shall  have  (be  weld  entirely  re- 
moved and  the  joint  shall  be  rcwelded  Vo  the  satisfaction  of  the  Engineer. 


Sect.  33.11  The  steel  interlinings  shall  he  erected  in  place  in  accordance  brct;.ir'« 

& rt  intcrl  tilings. 

with  the  working  drawings  or  orders,  shall  be  true  to  form,  line  and  grade  and 

exactly  in  the  positions  ordered.  To  this  end,  concrete  piers,  saddles  and  pedestal 

blocks  shall  be  provided  where  required,  and  such  precautions  shall  be  taken  and 

such  special  bracing  of  the  interlinings  shall  be  furnished  and  used  as  may  be 

ordered  or  approved.  Any  concrete  of  any  outer  lining  which  prevents  the  erec-  il’awmn't’f 

tion  or  the  satisfactory  welding  of  the  interlining  in  its  ordered  position  shall  r*inm-«i. 

be  removed  at  the  Contractor’s  expense  to  the  extent  ordered. 


Sect.  33.12  Suitable  holes  or  openings  shall  be  cut  or  tapped  in  the  interim-  cuffonn'^s. 
ings,  where  and  as  required,  for  pipes,  castings  and  other  metal  work  to  be  set 
under  other  items.  Pilot  holes  smaller  than  the  connected  members  may  be  re- 
quired, these  to  be  enlarged  after  alignment  of  the  work  in  place.  No  unreinforced 
hole  shall  be  located  in  a welded  joint.  When  an  unreinforced  hole  in  the  plate 
is  located  near  a welded  joint  the  minimum  distance  between  the  edge  of  the 
hole  and  the  edge  of  the  weld  shall  be  at  least  one  inch.  All  bolt  holes  shall 
be  drilled  in  ihc  field  to  match  the  connection  flanges  of  the.  pipes.  The  burning 
out  of  holes  through  the  castings  will  not  be  permitted. 

Sect.  33.13  The  quantity  to  be  paid  for  under  Item  33  shall  he  the  actual 
number  of  pounds  of  steel  interlinings  in  the  substructure  of  the  release  water 
chamber,  including  stiffeners,  backing  strips,  permanent  bolts  and  nuts,  steel 
washers  and  canvas  gaskets  incorporated  in  the  work,  and  electrodes  used  in 
welding,  that  are  furnished  and  erected  in  accordance  with  the  drawings  or  orders, 
provided,  however,  that  the  total  weight  to  be  paid  for  shall  not  exceed  by  more 
than  six  per  cent,  the  total  weight  as  computed  at  0.2833  pound  per  cubic  inch 
from  the  sizes  and  dimensions  of  the  material  ordered.  The  price  per  pound 
stipulated  for  this  item  shall  include  all  labor,  equipment,  materials,  expenses  and 
costs,  not  properly  to  be  classified  tinder  any  other  item  or  items,  necessary  to 
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furnish  and  place  in  the  work  the  steel  interlinings  of  the  kind  and  quality  specified 
and  in  the  manner  herein  set  forth.  Metallic  gaskets  and  grommets,  if  approved 
for  any  of  the  field  joints,  shall  be  paid  for  under  Item  54. 
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FORMS  FOR  MASONRY  LININGS  OF  SHAFT  AND  TUNNELS 


Items  34,  35,  36  and  37 


Sect.  34.1  Under  Item  34,  for  the  linings  and  masonry  of  the  shaft; 
Item  35,  for  the  linings  and  masonry  of  the  valve  and  stilling  chambers;  Item  36, 
for  the  linings  of  the  release  water  tunnel,  and  under  Item  37,  for  the  linings  of 
the  inclined  tunnel,  the  Contractor  shall  furnish,  maintain,  erect  and  remove  all 
moulds,  centers  and  all  bulkheads,  templets  or  profiles,  and  furnish  and  maintain 
all  screeds  and  all  bonding  groove  or  other  forms  necessary  for  the  construction 
of  the  concrete  masonry  in  the  places  hereinbefore  designated.  If  a preliminary 
concrete  outer  lining  is  required  in  any  portion  of  the  shaft  or  in  the  tunnels,  forms 
for  such  preliminary  outer  lining,  as  well  as  those  for  the  inner  lining,  shall  be 
furnished  under  Item  34,  35,  36  or  37,  as  the  case  may  be. 

Sect.  34.2  All  concrete  forms  shall  be  true  to  the  required  shapes  and 
sizes,  and  shall  be  strong  and  rigid  so  as  to  withstand  without  deformation  all 
operations  incidental  to  the  placing  of  the  concrete.  The  forms  when  erected  shall 
be  watertight ; any  caulking  with  oakum  or  other  material  found  necessary  shall  be 
done  and  suitable  materials  and  tools  therefor  shall  be  provided.  Forms  for  use 
in  the  tunnels  shall  be  so  designed  as  to  avoid  unnecessary  obstruction  to  the  pass- 
age of  men,  materials  or  construction  equipment. 

Sect.  34.3  The  smoothest  practicable  finished  surface  of  the  concrete  will 
be  required  wherever  it  is  part  of  the  waterway.  Special  attention  is  directed 
to  the  requirements  for  the  inclined  tunnel  specified  in  Section  34.6.  To  secure 
this,  all  forms  for  this  part  of  the  work  which  are  to  be  used  repeatedly  shall  be 
of  satisfactory  metal  construction;  forms  which  are  to  be  infrequently  or  once 
used  may  be  of  wood  of  approved  construction.  Suitable  and  effective  devices 
shall  be  used  to  hold  adjacent  edges  or  ends  of  panels  or  other  forms  tightly  to- 
gether and  in  accurate  alignment  and  in  all  cases  to  hold  the  forms  tightly  against 
the  concrete  which  has  been  placed  previously. 

Sect.  34.4  Wherever  it  is  necessary  to  lead  drain  or  grout  pipes  through 
the  concrete  forms,  the  Contractor  shall  drill  holes  through  the  forms  at  any  re- 
quired positions  for  the  passage  of  these  pipes.  Satisfactory  plugs  that  fill  the 
holes  flush  with  the  face  of  the  forms  shall  be  provided  and  panels  in  which  too 
many  holes  have  been  made  shall  be  replaced,  as  required. 
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Sect.  34.5  The  surfaces  of  wood  forms  shall  be  tight  and  smooth;  in  the 
waterways,  they  shall  produce  concrete  surfaces  equal  to  those  made  upon  metal 
forms.  Wherever  required,  special  forms  shall  be  built  in  sections,  erected  com- 
plete upon  the  surface  of  the  ground  and  satisfactorily  rectified  before  being  taken 
into  the  shaft  or  tunnels. 


Sect.  34.6  The  lining  of  the  inclined  tunnel  and  the  vertical  curve  con- 
necting the  inclined  and  diversion  tunnels  shall  have  especially  smooth  water- 
way surfaces  in  true  alignment  and  free  from  defects  and  patching.  Concrete 
lining  shall  be  placed  continuously,  wherever  practicable,  and  construction  joints 
shall  be  placed  only  where  ordered  or  approved.  All  construction  joints  shall 
be  normal  to  the  waterway  surface  for  at  least  six  inches  from  such  surface  and 
the  exposed  corners  of  these  joints  shall  be  protected  from  injury  at  all  times. 
Form  supports  and  braces  which  cannot  be  removed  shall  be  built  of  concrete  as 
approved  but,  in  so  far  as  it  is  practicable,  the  use  of  such  supports  shall  be 
avoided.  Before  proceeding  with  the  construction  of  forms  for  placing  the 
lining  of  the  inclined  tunnel,  the  Contractor  shall  submit  to  the  Engineer  for 
approval  drawings  showing  the  scheme  he  proposes  to  follow  in  constructing 
the  lining,  including  details  of  the  construction,  erection,  support  and  removal 
of  the  forms,  the  location  and  construction  of  joints  in  the  masonry  and  the 
method  of  placing  the  concrete.  All  work  in  connection  with  the  placing  of  the 
lining  shall  be  done  in  accordance  with  the  approved  drawings.  The  entire 
finished  surface  of  the  lower  half  of  the  waterway  shall  be  tested  with  rigid  and 
true  templets  at  least  ten  feet  long.  These  templets  shall  be  laid  on  the  sur- 
face parallel  with  the  axis  of  the  tunnel  and  all  irregularities  of  the  surface  shall 
be  measured.  All  abrupt  variations  of  the  surface  from  these  templets  and 
any  variation  exceeding  inch  in  any  10-foot  length  of  tunnel  shall  be  elim- 
inated. All  corrections  of  surface  finish  shall  be  done  by  grinding.  Patching  to 
correct  alignment  will  not  be  permitted.  The  grinding  shall  not  weaken  the  final 
finished  surface.  The  finished  surfaces  of  these  linings  shall  be  thoroughly  pro- 
tected from  injury  at  all  times. 

Sect.  34.7  If  two  successive  concrete  linings,  one  within  the  other,  are  re- 
quired in  any  location  in  the  shaft  or  tunnels,  substantial  offsets  or  corrugations 
of  approved  design  may  be  required  in  the  surface  of  the  lining  first  placed  to 
bond  the  inner  lining  more  effectively  to  the  outer  and  to  prevent  leakage,  and 
special  forms  shall  be  provided  for  this  purpose. 

Sect.  34.8  Shaft  forms  shall  be  promptly  furnished  to  permit  compliance 
with  the  order  of  work  prescribed  in  Section  27.2.  Forms  for  the  release  water 
tunnel  shall  be  on  band  by  the  time  forms  may  possibly  be  needed  to  line  a length 
of  tunnel  for  the  purpose  of  reducing  leakage  or  preventing  the  disintegration 
or  the  falling  of  the  rock.  Forms  shall  be  of  such  construction  as  to  permit  them 
to  be  readily  moved  and  erected.  Whenever,  in  the  opinion  of  the  Engineer,  the 
number  of  forms  provided  by  the  Contractor  is  insufficient  to  maintain  the  required 
progress,  additional  forms  shall  be  provided. 
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Sect.  34.9  The  forms  shall  be  maintained  at  all  times  in  good  condition 
as  to  accuracy  of  shape,  strength,  rigidity,  watertightness  and  smoothness  of 
surface.  The  Contractor  shall  keep  all  forms  clean  and  in  good  repair  and  shall 
furnish  and  apply,  as  ordered,  any  soap,  mineral  oil,  cold-water  paint  or  other 
approved  lubricant  or  antiadhesive  coating.  Directions  as  to  the  time  of  removing 
forms  shall  be  strictly  followed,  and  this  work  shall  be  done  with  great  care,  so  as 
to  avoid  injury  to  the  concrete  or  damage  to  any  details.  Forms  unsatisfactory  in 
any  respect  shall  not  be  used  and,  if  condemned,  shall  be  immediately  removed 
from  the  work. 


Measurement  Sect.  34.10  Regardless  of  the  number  of  linear  feet  of  forms  actually  re- 

an  payment.  quired,  the  quantity  to  be  paid  for  in  shaft,  tunnels  and  chambers  shall  be  the 
number  of  linear  feet  of  such  shaft,  tunnel  or  chamber,  measured  on  the  axis  or 
center  line  of  the  same  within  the  limits  hereinafter  specified,  in  which  the  lining 
shall  have  been  built  with  the  kind  of  forms  referred  to.  Where  two  successive 
concrete  linings,  one  within  the  other,  as  described  in  Section  34.7,  are  required, 
measurement  for  payment  as  above  described  shall  be  made  separately  for  each 
set  of  forms  necessarily  used  in  accordance  with  orders,  but  if  a preliminary  or 
outer  lining  is  placed  on  only  a part  of  the  periphery  of  a shaft  or  tunnel  the 
measurement  shall  be  that  proportion  of  the  total  length  lined  which  the  length 
of  periphery  lined  bears  to  the  total  length  of  periphery.  The  quantities  to  be 
paid  for  under  these  items  shall  be  the  number  of  linear  feet  of  forms  satisfactorily 
furnished,  maintained,  erected  and  removed,  measured  as  follows:  For  Item  34, 
for  shaft,  the  distance  from  the  division  line  between  open  cut  items  and  shaft 
items  to  the  axis  of  the  release  water  tunnel ; for  Item  35,  for  the  valve  and  stilling 
chambers,  the  distance  between  the  division  lines  shown  on  the  drawings;  for 
Item  36,  for  the  release  water  tunnel,  the  distances  between  ends  of  the  linings  in 
the  two  existing  drifts  and  the  division  lines  shown  on  the  drawings;  and  for 
Item  37,  for  the  inclined  tunnel,  the  distance,  measured  along  the  center  line, 
between  the  division  line  between  onen  cut  and  tunnel  items  and  existing  lining 
of  the  diversion  tunnel.  The  respective  prices  per  linear  foot  of  shaft,  tunnel  and 
chamber  stipulated  for  these  items  shall  include  all  labor,  equipment,  materials, 
expenses  and  costs,  not  properly  to  be  classified  under  any  other  item  or  items, 
necessary  to  furnish,  maintain,  erect  and  remove  forms  for  masonry  linings  of  the 
several  kinds  and  of  the  quality  specified  and  in  the  manner  herein  set  forth. 


CONCRETE  MASONRY  IN  SHAFT  AND  TUNNELS 
Items  38  and  39 

w°rk^  Sect.  38.1  Under  Item  38  the  Contractor  shall  furnish  all  labor,  equipment 

and  materials,  except  cement,  and  shall  place  concrete  masonry  in  the  shaft,  and 
under  Item  39,  concrete  masonry  in  the  tunnels.  All  such  masonry  shall  be  placed 
as  shown  on  the  drawings  or  ordered,  and  in  accordance  with  the  specifications 
under  these  items  and  Sections  13G.1  to  13G.30,  inclusive,  in  so  far  as  they  are 
applicable.  Concrete  masonry  for  the  closure  bulkhead  and  plug  in  the  diversion 
tunnel,  for  the  inclined  tunnel  and  for  the  valve  and  stilling  chambers  of  the  release 
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water  chamber  shall  be  included  under  Item  39.  As  part  of  the  work  under  Item 
39,  the  Contractor  shall  cool  the  concrete  masonry  in  the  diversion  tunnel  plug 
as  specified  in  Section  38.6.  Concrete  masonry  placed,  as  ordered  or  approved, 
in  blankets  or  bulkheads  used  to  grout  off  water  in  shaft  and  tunnel  shall  be 
included  under  Item  38  or  39.  These  items  shall  not  include  excess  concrete 
masonry  of  Item  40,  concrete  masonry  which  is  placed  in  temporary  pump  cham- 
bers, temporary  sumps  or  enlargements  made  for  the  Contractor’s  plant  or  pur- 
poses (Sections  41.1  and  38.7)  or  concrete  masonry  which  is  placed  in  the  shaft  in 
excess  of  the  requirements  (Section  27.3). 


38,39 


Sect.  38.2  Forms  for  the  linings  and  masonry  placed  in  the  shaft,  tunnels 
and  chambers  are  provided  for  under  Items  34  to  37,  inclusive;  all  other  forms 
required  for  the  masonry  placed  under  Items  38  and  39,  including  those  for  the 
plug  of  the  diversion  tunnel,  the  bulkhead  at  the  inlet  of  the  diversion  tunnel  and 
for  other  bulkheads,  grouting  channels  or  seals  required  in  connection  with  grouting 
or  for  other  purposes,  for  all  minor  details  of  the  masonry  and  for  concrete 
pedestals  and  other  supports  for  forms,  shall  be  considered  as  having  been  included 
in  tile  prices  stipulated  for  Items  38  and  39. 

Sect.  38.3  In  the  tunnels,  special  care  shall  be  taken  to  force  the  concrete 
into  all  the  unevennesses  of  the  rock,  whether  the  concrete  be  placed  in  the  forms 
by  hand  or  by  other  methods.  Concrete  for  the  lining  in  the  upper  portions  of  the 
tunnels  shall  lie  placed  by  pneumatic  or  mechanical  methods  through  pipes.  Such 
pipes  shall  discharge  as  nearly  as  practicable  in  the  highest  part  of  the  space  to 
be  concreted.  Cavities  in  a tunnel  arch  which,  due  to  high  breakage,  extend  con- 
siderably above  the  general  level  of  the  tunnel  roof,  shall  be  filled  through  vertical 
or  inclined  pipes  discharging  as  nearly  as  possible  at  the  highest  point  of  the 
excavation.  The  portions  of  these  pipes,  and  of  vent  pipes  for  tire  removal  of 
air,  that  are  necessarily  left  embedded  in  the  concrete  will  be  estimated  for  pay- 
ment under  Item  43.  Longitudinal  joints  in  the  tunnel  linings  shall  be  true  radial 
planes  and  satisfactory  bonding  grooves  shall  be  provided  where  ordered,  but 
such  joints  shall  be  avoided  as  far  as  practicable.  Transverse  joints  shall  be  as 
ordered  or  approved. 

Sect.  38.4  Concrete  linings  in  the  tunnels  shall  not  be  placed  until  the  provi- 
sions of  Sections  30  and  32  have  been  complied  with.  Ordered  removal  of  lagging 
from  the  steel  roof  support  shall  be  done  at  such  times  before  the  concrete  lining 
is  placed  as  will  not  cause  undue  hazard  front  falling  rock  in  the  portion  of  the 
roof  exposed  by  such  removal.  All  spaces  around  the  posts,  ribs  and  wall  plates 
of  permanent  steel  support  within  the  limits  of  the  concrete  lining  shall  be  filled 
as  completely  as  practicable,  using  mortar  where  required.  All  spaces  which 
cannot  by  any  practicable  means  be  filled  with  concrete  or  mortar  shall  be  grouted 
under  the  appropriate  items. 

Sect.  38.5  Piping,  the  steel  interlinings  in  the  shaft  and  valve  chamber  and 
other  metal  work  shall  he  placed  under  the  appropriate  items  of  the  contract  in  the 
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concrete  masonry,  as  shown  on  the  drawings  or  ordered.  Reinforcing  steel  under 
Item  50  may  be  required  in  (portions  of  the  concrete  masonry  linings  of  the  shaft 
and  tunnels.  No  concrete  masonry  shall  be  placed  about  the  steel  interlinings  and 
other  metal  work  until  their  surfaces  arc  acceptably  clean. 


Cooling 
concrete  in 
diversion 
tunnel  plug. 


Sect.  38.6  A system  of  pipes  shall  be  placed  in  the  concrete  masonry  of 
the  diversion  tunnel  plug,  as  shown  on  the  drawings  or  as  approved.  At  such  time 
and  in  such  manner  as  directed,  the  Contractor  shall  circulate  cooling  water 
through  this  pipe  system  until  the  temperature  of  the  concrete  masonry  in  the 
plug  has  been  satisfactorily  reduced.  Pipes  embedded  in  the  concrete  will  be 
included  for  payment  under  Item  43.  No  direct  payment  will  be  made  for  con- 
necting the  pipe  system  with  a source  of  supply  of  cool  water  or  for  pumping  or 
otherwise  circulating  water  through  the  pipes,  but  compensation  therefor  shall 
be  considered  as  having  been  included  in  the  price  stipulated  for  Item  39.  After 
the  temperature  of  the  concrete  masonry  has  been  satisfactorily  reduced,  the 
embedded  pipes  shall  be  used  for  grouting,  as  ordered,  and  filled  with  grout  under 
the  appropriate  items. 


Filling  en- 
largements 
of  shaft 
and  tunnel 
for  plant. 


Sect.  38.7  Enlargements  of  the  shaft  and  tunnels  made  for  the  Contractor’s 
plant,  or  for  drainage  channels  provided  for  in  Section  41.1,  shall  be  refilled  solidly 
either  with  concrete,  with  grouted  dry  packing  or  with  other  masonry,  or  their 
openings  closed  with  massive  concrete  walls  or  arches  to  make  a smooth  waterway, 
and  such  linings,  walls,  columns  or  arches  as  may  be  required,  to  prevent  falls  of 
rock  and  permit  the  necessary  grouting,  shall  be  built  as  may  be  ordered.  Such 
masonry  beyond  the  established  “B  line”,  including  cement,  will  not  be  estimated 
for  payment,  but  compensation  therefor  shall  be  considered  as  having  been  in- 
cluded in  the  prices  stipulated  for  the  various  items  of  the  contract. 


Measurement.  Sect.  38.8  The  concrete  masonry  included  under  Items  38  and  39  shall  be 

as  stated  in  Section  38.1.  Whatever  the  quantities  of  concrete  actually  placed, 
the  quantities  to  be  paid  for  under  Items  38  and  39  in  the  shaft  and  in  the 
portions  of  the  tunnels,  excavated  under  this  contract,  in  which  no  permanent  sup- 
port has  been  placed,  shall  be  the  number  of  cubic  yards  of  concrete  measured 
from  the  ordered  inside  surface  of  the  masonry  to  the  “B  line”  described  in  Sec- 
tion 31  and  shown  on  the  drawings,  or  to  the  “B  line”  established  under  the  provi- 
sions of  Sections  36,  37  and  38.  The  division  line  between  the  concrete  of  Items 
38  and  39  shall  be  the  division  line  shown  on  the  drawings ; the  division  line  be- 
tween the  concrete  of  Item  13  and  that  of  Item  38  shall  be  the  division  line  between 
open  cut  and  shaft  items  shown  on  the  drawings.  To  the  extent  that  excavation 
of  naturally  loose,  unsound  or  disintegrated  material  in  the  tunnels  in  rock  shall 
have  been  made  outside  of  the  established  “B  line”  in  accordance  with  orders  under 
the  provisions  of  Section  39,  the  entire  volume  of  concrete  masonry  used  to  fill 
such  excavation  outside  of  the  established  “B  line”,  measured  to  the  actual  rock 
surfaces  excavated,  or  to  the  surfaces  of  the  protective  coatings  of  cement  mortar, 
if  any,  remaining  when  the  final  cross-sections  are  taken,  without  any  deduction 
for  the  volume  of  grout  subsequently  placed,  shall  be  estimated  for  payment  under 
Items  38  and  39 ; provided,  however,  that  no  concrete  masonry  required  to  fill  any 
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space  excavated  outside  of  the  established  “B  line”  shall  be  measured  for  payment 
under  these  items  if  the  necessity  for  ordering  such  excavation  has  arisen  through 
action  or  neglect  of  the  Contractor,  as  described  in  Section  39.  Concrete  blankets 
or  bulkheads  required  for  grouting  shall  be  measured  for  payment  under  Item  38 
or  39  as  the  actual  volume  of  masonry  placed  with  approval  within  the  established 
“B  line”.  If,  as  provided  in  Section  27.3,  a proposal  of  the  Contractor  to  increase 
the  size  or  change  the  shape  of  the  shaft  is  approved,  the  concrete  shall  be 
measured  to  the  lines  corresponding  to  the  size  and  shape  of  the  shaft  that  are 
shown  on  the  drawings  or  ordered. 

Where  concrete  masonry  is  placed  in  lengths  of  tunnel  permanently  supported 
and  dry  packed,  measurement  of  concrete  masonry  to  be  paid  for  under  Item  39 
shall  be  made  as  follows : At  the  top  and  sides,  to  the  under  side  of  the  lagging, 
to  and  extending  along  the  lines  of  the  under  sides  of  the  dry  packing  stops,  to 
the  intersections  of  these  lines  with  the  established  “B  line”,  and  to  the  established 
*‘B  line”  below  these  intersections.  Where  ribs  only  or  ribs  and  lagging  without 
dry  packing  are  used  for  permanent  support,  measurement  for  the  entire  section 
shall  be  made  to  the  “B  line”  established  under  the  provisions  of  Section  31. 

In  the  event  of  ordered  excavation  beyond  the  established  “B  line”  under  the  pro- 
visions of  Section  39  below  the  stops  for  dry  packing,  or  in  case  of  such  excavation 
in  any  part  of  the  tunnel  cross-section  where  ribs  only  or  ribs  and  lagging  without 
dry  packing  are  used  for  the  permanent  support,  measurement  for  payment  under 
Item  39  of  the  concrete  masonry  filling  such  excavations  shall  be  made  as  stipulated 
in  the  first  paragraph  of  this  section  for  tunnels  not  permanently  supported.  Mortar 
used  at  wall  plates  shall  be  estimated  for  payment  as  concrete,  not  as  grout. 

Measurement  of  concrete  masonry  placed  in  the  diversion  tunnel  bulkhead 
and  plug  and  in  the  inclined  tunnel  shall  be  the  actual  volume  of  concrete  masonry 
placed. 

No  deductions  shall  be  made  for  embedded  steel  ribs,  steel  lagging  or  other 
portions  of  steel  support,  steel  shields,  steel  interlinings  or  other  solid  metal  work 
embedded  in  the  concrete  of  the  shaft  or  tunnels,  nor  for  any  pipe  having  a cross- 
sectional  area  of  less  than  one  square  foot,  nor  for  any  space,  void,  groove  or 
recess  of  cubic  yard  or  less,  but  deduction  shall  be  made  for  embedded  timber 
which  is  estimated  for  payment  under  Item  32.  The  volume  deductible  from 
Item  39  for  embedded  timber  shall  be  considered  to  be  that  proportion  of  the  total 
volume  of  timber  embedded  in  the  concrete  of  Items  39  and  40  and  estimated 
for  payment  under  Item  32  which  the  yardage  of  concrete  estimated  under  Item  39 
bears  to  the  total  yardage  of  concrete  estimated  under  Items  39  and  40. 

Sect.  3S.9  The  quantities  to  be  paid  for  under  Items  38  and  39  shall  be  the 
number  of  cubic  yards  measured  as  specified  in  Section  38.8.  The  prices  per 
cubic  yard  stipulated  for  these  items  shall  include  all  labor,  equipment,  materials, 
expenses  and  costs,  not  properly  to  be  classified  under  any  other  item  or  items, 
necessary  to  completely  perform  the  work  to  be  done  under  these  items  in  the 
manner  herein  set  forth  and  specified.  No  direct  payment  shall  be  made  for  any 
forms,  nor  for  dry  packing,  except  as  provided  under  Items  34  to  37,  inclusive,  but 
the  cost  thereof  shall  be  considered  as  having  been  included  in  the  prices  stipulated 
for  Items  38  and  39.  Steel  for  reinforcing  concrete  will  be  paid  for  under  Item  50. 
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Cement  for  such  of  the  concrete  masonry  as  is  included  for  payment  under  Items  38 
and  39  will  be  paid  for  under  Item  47. 


EXCESS  CONCRETE  MASONRY 
Item  40 


Sect.  40.1  Under  Item  40  is  included  the  placing  of  that  number  of  cubic 
yards  of  concrete  masonry,  if  any,  by  which  the  actual  quantity  of  concrete 
masonry  in  shaft  and  tunnel  exceeds  the  quantity  to  be  paid  for  under  Items  38 
and  39,  measured  as  described  in  Section  38.8.  In  cases  where  the  filling  of 
enlargements  is  not  to  be  estimated  for  payment  (see  Section  38.7),  the  concrete 
shall  be  measured  to  the  “B  line”,  that  is,  assuming  no  excess. 


Measurement 
and  payment. 


Sect.  40.2  The  quantity  of  concrete  masonry  to  be  paid  for  under  Item  40 
shall  be  the  number  of  cubic  yards  of  excess  concrete  described  in  Section  40.1. 
If  at  any  time  the  Engineer  shall  be  of  the  opinion  that  the  Contractor  is  making 
the  sections  of  shaft  and  tunnel  unnecessarily  large,  the  additional  concrete  used 
to  fill  the  unnecessary  excess  spaces,  beyond  the  quantities  estimated  under  Items 
38  and  39,  shall  not  be  included  in  the  totals  by  which  the  quantity,  if  any,  of 
excess  concrete  to  be  paid  for  under  Item  40  is  determined,  nor  shall  the  cement 
in  such  additional  concrete  be  estimated  for  payment.  Deduction  shall  be  made 
for  embedded  timber  which  is  estimated  for  payment  under  Item  32,  the  volume 
deductible  from  Item  40  for  embedded  timber  being  considered  to  be  that  propor- 
tion of  the  total  volume  of  timber  embedded  in  the  concrete  of  Items  39  and  40 
and  estimated  under  Item  32  which  the  yardage  of  concrete  estimated  under  this 
item  bears  to  the  total  yardage  estimated  under  Items  39  and  40.  No  deduction 
shall  be  made  for  the  grout  placed  subsequent  to  the  placing  of  the  concrete 
masonry.  The  price  to  be  paid  for  excess  concrete  masonry  measured  as  above 
described  shall  be  five  dollars  ($5.00)  per  cubic  yard.  All  costs  for  excess  con- 
crete over  and  above  the  amounts  to  be  paid  the  Contractor  at  this  stipulated  price 
shall  be  considered  as  having  been  included  in  the  prices  stipulated  for  the  various 
items  of  the  contract.  The  cement  used  in  the  excess  concrete  included  for  pay- 
ment under  Item  40  will  be  paid  for  under  Item  47. 
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Item  41 


Sect.  41.1  Under  Item  41  the  Contractor  shall  furnish  and  install  the  neces- 
sary machinery,  piping  and  appliances  for  pumping  that  may  be  required  for 
removing  and  satisfactorily  disposing  of  water  from  the  shaft,  release  water  tunnel 
and  connecting  chambers  and  he  shall  do  all  work,  not  specifically  covered  by  other 
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items,  required  to  conduct  water  to  the  pumps  and  keep  it  from  interfering  with 
the  progress  or  affecting  the  quality  of  the  construction  work.  Also  under  this 
item,  when  ordered  in  writing  by  the  Engineer,  the  Contractor  shall  take  over 
the  existing  pumping  facilities,  by  arrangement  with  Walsh  Construction  Com- 
pany and  B.  Perini  and  Sons,  Inc.,  or  provide  equivalent  pumping  facilities  of 
his  own,  for  the  disposal  of  water  from  the  excavation  for  the  cut-off  wall.  He 
shall  do  all  pumping  necessary  to  continuously  maintain  in  this  excavation  such 
ground  water  levels  as  will  permit  satisfactory  placing  of  rolled  embankment  and 
shall  furnish  and  install  anv  additional  machinery,  piping  and  appliances  for 
pumping  that  may  be  required.  As  part  of  the  work  under  this  item  he  shall 
furnish  power  for,  operate  and  maintain  all  facilities,  shall  take  all  ordered 
precautions  to  limit  the  quantity  of  water  to  be  pumped,  as  specified  in  Section  41.3, 
and  shall  remove  all  sediment  as  provided  in  Section  49.  As  directed  or  approved, 
he  shall  remove  all  these  facilities. 

Sect.  41.2  The  Contractor  shall  have  on  hand  at  all  times  sufficient  machin- 
ery, piping  and  appliances  for  all  ordinary  emergencies.  All  machinery,  piping 
and  appliances  shall  be  maintained  in  good  working  order.  All  pumping  opera- 
tions and  the  supply  of  power  to  the  pumps  shall  be  at  all  times  under  the  direct 
charge  of  competent  mechanics. 

Sect.  41.3  All  necessary  provisions  shall  be  made  for  limiting  the  quan- 
tity of  water  to  be  pumped,  as  the  Engineer  shall  determine,  which  shall  ap- 
pear at  any  juncture  to  be  in  the  best  interest  of  The  City.  Important  provi- 
sions are  given  below: 

(a)  Surface  and  ground  waters  shall  be  intercepted  and  removed  before 
entering  the  shaft,  tunnels  or  other  excavations.  Concrete  curb  walls,  earth 
dikes,  ditches  or  other  devices,  if  required,  shall  be  constructed  to  prevent  such 
inflows. 

(b)  Whenever  practicable,  all  water  bearing  seams  or  broken  ground  in 
shaft  and  tunnel  which  give  evidence  of  yielding  any  considerable  quantity  of  water 
shall  be  grouted  previous  to  excavation  preferably  through  gated  pipes  set  in 
holes  drilled  in  such  ground.  If  excavation  into  such  ground  is  permitted  before 
grouting,  and  large  inflows  of  water  occur,  they  shall  be  grouted  off  in  one  or 
more  of  several  ways,  for  example:  By  depositing  concrete  in  the  bottom  of  the 
shaft  or  building  special  bulkheads  of  concrete  in  the  tunnel  and  grouting  through 
pipes  in  which  the  inflows  have  been  collected  and  allowing  the  grout  to  set  before 
resuming  excavation ; by  promptly  collecting  the  water  bv  means  of  drip  pans  and 
grout  pipes  and  placing  the  permanent  concrete  in  shaft  or  tunnel  with  or  without 
special  shields  and  drv  packing,  and  grouting  off  the  inflow  as  soon  as  the  concrete 
is  sufficiently  strong.  Payment  will  be  made  under  the  appropriate  items  for  all 
such  work,  the  excavation  of  concrete  blankets  or  bulkheads  being  estimated  under 
Item  27  or  28. 

Sect.  41.4  As  ordered  or  approved,  settling  tanks  or  basins  for  the  removal 
of  sediment,  weirs  or  other  measuring  devices  and  coverings  for  their  protection 
shall  be  constructed  by  tire  Contractor  under  the  appropriate  items  of  the  contract. 


Adequate 
plant  and 
competent 
mechanics. 


Provisions 
for  reducing 
pumping. 


Diversion 
of  water. 


Wet  ground 
in  shaft  and 
tunnel  to 
l.'C  grouted 
before  . 

excavation. 


Large 

inflows  to  he 
grouted  off. 


Settling  tanks 
or  bn«iiis. 
vrms  and 
meter*. 


C-401 


I 


42G 


18o 


Measurement 
and  payment. 


Any  special  devices,  such  as  meters,  will  be  provided  by  The  City  and  shall  be  set 
and  connected  ready  for  use  by  the  Contractor  as  a part  of  the  work  under  this 
item.  Under  this  item,  also,  shall  be  included,  without  payment  other  than  is 
included  in  the  price  stipulated  per  million  foot-gallons,  the  necessary  piping  to 
connect  these  measuring  and  settling  devices  for  use. 

Sect.  41.5  The  quantity  to  be  paid  for  under  Item  41  shall  be  the  total 
number  of  million  foot-gallons  computed  by  multiplying  the  number  of  million 
gallons  pumped  by  each  pump,  by  the  difference  of  elevation  in  feet  between  the 
average  level  from  which  such  pump  takes  water  and  the  reasonable  level,  as  deter- 
mined by  the  Engineer,  to  which  the  water  must  be  raised  for  proper  disposal. 
The  price  per  million  foot-gallons  stipulated  for  this  item  shall  cover  all  provisions 
of  Section  41.1  and  shall  include  all  labor,  equipment,  materials,  expenses  and 
costs,  not  properly  to  be  classified  under  any  other  item  or  items,  necessary  to  com- 
pletely perform  the  work  to  be  done  under  this  item  in  the  manner  herein  set 
forth  and  specified.  Unwatering  of  the  diversion  tunnel,  including  the  stilling 
basin  at  its  outlet,  for  the  purpose  of  completing  the  work  therein  and  pumping 
from  any  excavations  other  than  herein  specified  will  not  be  estimated  for  pay- 
ment under  this  item,  but  the  cost  of  such  work  shall  be  considered  as  having  been 
included  in  the  prices  stipulated  for  the  items  for  excavation  and  stream  control. 
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GROUTING 

Sec  Items,  1,  42,  43,  44,  45,  46  and  47 
General  Conditions  and  Requirements 

Sect.  42G.1  All  work  of  grouting  required  in  connection  with  sinking  shaft, 
driving  tunnel,  constructing  the  cut-off  wall,  the  waste  weir  and  weir  channel, 
sealing  the  plug  in  the  diversion  tunnel  and  placing  the  lining  in  the  inclined 
tunnel  and  for  any  other  purpose  as  may  be  deemed  necessary,  shall  be  done 
under  the  following  items : Item  1 provides  for  core  borings  in  rock  or  masonry 
for  grouting;  Item  42,  for  the  drilling  of  holes  in  rock  or  masonry  for  the  steel 
pipes  to  be  furnished  and  set  under  Item  43;  Item  44,  the  labor  incidental  to 
connecting  the  grout  pumps  to  the  pipes  to  be  grouted;  Item  45,  the  furnishing 
of  sand  for  grout;  Item  46,  the  mixing  and  placing  of  the  grout  required,  and 
Item  47,  for  Portland  cement. 

Sect.  42G.2  Grout  is  to  he  used  to  impregnate  and  make  strong  and  water- 
tight any  porous,  weak  or  shattered  rock;  to  fill  seams  in  the  rock;  to  fill  any 
voids  between  the  rock  and  any  linings,  facings  or  masonry  structures;  to  fill 
spaces  or  voids  in  and  about  dry  packing,  steel  support,  interlinings  or  other 
metal  work;  to  make  closures  in  the  linings  of  shaft  and  tunnel,  or  elsewhere 
as  needed;  to  fill  construction  joints  in  concrete  or  masonry;  to  insure  water- 
tightness  of  the  joints  between  successive  layers  or  linings  of  concrete,  or  be- 
tween a concrete  lining  and  a concrete  filling  or  plug;  or  for  such  other  purposes 
as  the  Engineer  shall  direct.  One  of  the  most  important  uses  of  grouting 
will  be  that  of  stopping  the  inflows  of  water  that  may  be  encountered  in  rock 
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excavation  or  which  may  develop  subsequently,  before  or  after  the  placing  of  the 
concrete  lining  or  when  the  Pepacton  reservoir  is  filled.  Such  groutings  may 
be  done  through  holes  drilled  under  Item  42  in  the  exposed  surfaces  of  the  rock 
involved,  or  through  holes  drilled  in  such  manner  as  to  intercept  the  water  bearing 
strata  or  veins  at  designated  points,  or  through  borings  made  under  Item  1,  or 
in  connection  with  concrete  bulkheads  or  blankets  constructed  for  that  purpose, 
or  through  holes  drilled  in  concrete  linings,  or  by  any  other  method  which  the 
Engineer  may  order  or  approve.  Grouting  shall  also  be  done  as  ordered  to  con- 
solidate the  rock  before  excavation  in  open  cut  is  begun. 

Sect.  42G.3  All  plant  and  equipment  and  all  requisite  materials  for  grouting 
shall  be  in  readiness  to  promptly  grout  off  all  inflows  of  water  and  to  do  all  other 
grouting  at  such  times  and  places  as  may  he  necessary  to  insure  the  rates  of  prog- 
ress called  for  in  Article  VI.  The  assembly  of  plant  and  devices  for  grouting, 
the  supplying  and  storing  of  materials  and  the  order  of  grouting  work  in  con- 
nection with  the  work  under  other  items  shall  be  such  that,  so  far  as  practicable, 
operations  under  all  items  may  be  carried  on  without  interference;  hut  the  im- 
portance of  promptly  grouting  off  inflows  of  water  may  be  such  that  any  or  all 
other  work  that  may  interfere  directly  or  indirectly  with  the  grouting  operations 
may  be  ordered  stopped.  For  such  ordered  stopping  of  work  the  Contractor  shall 
receive  no  compensation  other  than  that  included  in  the  various  items  of  the  con- 
tract. nor  any  extension  of  time,  such  stopping  of  work  being  deemed  an  ordinary 
delay  under  the  terms  of  Article  VI. 


DRILLING  HOLES  IN  ROCK  OR  MASONRY 

Item  42 

Sect.  42.1  Under  Item  42  the  Contractor  shall  drill  holes  of  the  diameter 
ordered,  from  one  inch  to  2l/>  inches,  inclusive,  in  rock  or  masonry,  penetraling 
steel  lagging  or  other  steel,  if  encountered,  for  exploring  the  ground  ahead 
of  excavations  in  rock,  for  grouting,  for  inspection  of  grouting,  for  the  inser- 
tion of  anchor  bolts,  for  the  insertion  of  steel  pins  in  connection  with  the 
erection  of  tunnel  roof  support,  or  for  other  purposes,  wherever  directed.  Holes 
shall  not  be  smaller  in  diameter  than  the  size  ordered,  and  not  more  than 
inch  larger.  Holes  drilled  for  grouting  or  other  purposes  shall  be  thoroughly 
cleaned  out  before  grouting.  This  item  shall  not  include,  however,  holes  one 
inch  or  less  in  diameter  for  small  anchor  or  expansion  bolts ; such  holes  shall  he 
considered  as  appurtenant  to  the  metal  or  other  work  to  he  attached  and  shall  not 
he  directly  estimated  for  payment. 

Sect.  42.2  The  quantity  to  he  paid  for  under  Item  42  shall  be  the  actual 
number  of  linear  feet  drilled  in  accordance  with  orders,  no  hole,  however,  being 
reckoned  as  less  than  one  foot  in  length.  The  price  per  linear  foot  stipulated  for 
this  item  shall  include  all  labor,  equipment,  materials,  expenses  and  costs,  not 
properly  to  he  classified  under  any  other  item  or  items,  necessary  to  completely 
perform  the  work  to  be  done  under  this  item  in  the  manner  herein  set  forth  and 
specified. 
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STEEL  PIPES  FOR  GROUTING 
Item  43 

Sect.  43.1  Under  Item  43  the  Contractor  shall  furnish  and  set  steel  pipes, 
as  directed,  in  holes  drilled  under  Items  1 and  42,  in  rock  or  masonry,  in  dry 
packing  or  other  masonry  as  it  is  being  built,  or  in  other  approved  places,  for 
grouting,  for  vent  pipes,  for  pipes  for  cooling  the  masonry  of  the  diversion 
tunnel  plug,  for  drains,  for  tests  or  for  other  purposes.  Typical  arrangements 
of  such  pipes  are  shown  on  the  contract  drawings.  As  a part  of  the  work  under 
this  item,  the  Contractor  shall  furnish,  place  and  remove  cast  iron  plugs  as  may 
be  necessary  for  the  care  of  water  or  for  grouting,  or  to  keep  concrete  from 
entering  the  grout  pipes  or  fittings;  shall  do  any  drilling,  rodding  or  other  work 
in  connection  with  keeping  the  pipes  clear,  including  drilling  of  pipes  for  any 
ordered  regrouting,  and  shall  do  any  work  and  furnish  all  materials  required  in 
connection  with  keeping  the  pipes  in  position. 

Sect.  43.2  The  pipes  for  grouting  shall  be  of  steel,  of  the  iron  pipe  sire 
ordered,  which  in  practically  all  cases  will  be  1*4  inches  but  in  no  case  larger 
than  2l/i  inches.  Each  shall  be  fitted,  in  general,  at  the  end  which  will  be  adja- 
cent to  the  finished  surface  of  the  masonry,  with  terminal  fittings  consisting  of 
a standard  steel  coupling  and  a cast  iron  plug.  Any  other  standard  steel  or  cast 
iron  fittings  shall  be  supplied,  as  required,  for  the  effective  installation  and  use 
of  the  pipes;  and  all  cutting,  including  beveling  or  notching  vent  pipes  at  the 
ends  adjacent  to  the  rock  or  steel  interlining,  required  for  their  subsequent  use 
as  grout  pipes  or  for  other  purposes,  and  all  threading,  bending  and  fitting 
necessary  to  erect  all  pipes  complete,  as  ordered,  shall  be  done. 

Sect.  43.3  All  pipes  shah  be  set  at  the  places  designated,  and  attention  is 
particularly  directed  to  the  rigid  requirement  that  the  pipes  for  grouting  shall  be 
set  with  such  frequency  and  in  such  locations  as  will  make  for  complete  filling 
with  grout  of  joints,  openings  or  other  spaces  in  the  rock  outside  of  the  shaft  or 
tunnel  lining;  of  voids  between  the  rock  and  the  shaft  or  tunnel  lining;  of  voids 
at  steel  interlinings;  of  spaces  in  the  dry  packing;  of  voids  at  drip  pans  and  else- 
where, as  directed;  further,  to  make  for  the  direct  and  effective  placing  of  grout, 
the  lengths  of  steel  pipes  to  carry  the  grout  shall  be  as  short  as  practicable. 
Where  pipes  are  set  in  holes  drilled  in  rock  or  masonry,  secure  and  watertight 
joints  shall  be  made  between  the  pipes  and  the  sides  of  the  holes  by  caulking  with 
oakum  or  by  other  acceptable  means.  Where  pipes  are  to  be  built  into  the 
masonry  linings  of  shaft  or  tunnel,  the  terminal  fittings  shall  be  kept  entirely 
within  and  at  least  yi  inch  from  the  finished  face  of  the  masonry,  and  suitable 
wooden  or  other  plugs  or  forms  shall  be  provided  to  prevent  the  concrete  from 
surrounding  and  covering  the  ends  of  such  fittings;  the  furnishing  and  placing 
of  such  wooden  plugs  or  forms  shall  be  included  in  the  price  stipulated  for  this 
item.  Other  plugs,  of  oakum  or  other  approved  material,  shall  be  provided  to 
prevent  concrete  from  entering  the  pipes  and  fittings  at  the  ends  adjacent  to  the 
rock  or  steel  interlinings,  and  the  removal  of  such  plugs  shall  permit  the  passage 
of  grout  through  the  pipes.  All  pipes  for  grouting  shall  be  so  firmly  fixed  in 
position  that  they  will  not  be  disturbed  by  the  concreting  or  other  operations. 
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Sect.  43.4  The  quantity  to  he  paid  for  under  Item  43  shall  be  the  number' 
of  linear  feet  of  pipes  furnished  and  set  in  accordance  with  directions,  with  the 
additional  allowances  for  fittings  hereinafter  stated:  For  each  coupling,  each 
elbow,  whether  90  degrees  or  45  degrees,  each  tee,  and  each  bushing,  one  foot, 
and  for  each  cross,  Y-branch,  or  malleable  iron  union,  two  feet  of  pipe  will  be 
estimated.  No  separate  allowance  will  be  made  for  cast  iron  plugs  or  for  nipples ; 
the  former  will  be  considered  as  having  been  provided  for  in  the  allowance  for 
the  fittings  in  which  they  arc  used;  the  latter  will  be  included  in  the  lengths  of 
pipes  measured.  In  measuring  the  lengths  of  pipes,  no  deduction  will  be  made 
for  the  lengths  of  included  fittings.  The  price  per  linear  foot  stipulated  for  this 
item  shall  include  all  labor,  equipment,  materials,  expenses  and  costs,  not  properly 
to  be  classified  under  any  other  item  or  items,  necessary  to  furnish  and  set  in 
the  work  steel  pipes  of  the  kind  and  quality  specified  and  in  the  manner  herein 
set  forth.  Pi]>cs  used  for  grouting  previous  to  excavation,  though  removed  be- 
fore completion  of  the  work,  shall  be  included  for  payment  under  Item  43  and 
shall  become  the  property  of  the  Contractor. 
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MAKING  CONNECTIONS  FOR  GROUTING 

Item  44 

Sect.  44.1  Under  Item  44  the  Contractor  shall  make  hose  connections  from  w0rt 
the  pumps  for  injecting  grout  to  any  pipes  set  under  Item  43.  Under  this  item,  '■nc‘uici- 
also,  he  shall  disconnect  and  clean  the  hose,  shall  furnish  and  set  a straightway 
valve  or  plug  cock  on  each  pipe,  including  both  those  to  which  the  grout  pump 
is  to  be  attached  and  those  to  be  used  as  vents  or  indicators,  shall  remove  such 
valve  or  cock  when  the  grout  shall  have  sufficiently  set,  shall  install  cast  iron 
screw  plugs  in  those  pipes  which  leak  or  drip,  and  shall  acceptably  point  ail 
depressions  in  exposed  surfaces  of  masonry  due  to  the  presence  of  the  pipes. 

Sect.  44.2  Connections  shall  be  made  by  suitable  screw  joint  fittings,  and  S'wnnc’c™ 
shall  be  amply  strong  and  so  tight  as  to  prevent  leakage  of  grout  under  the  re-  ,:om- 
quired  grouting  pressures.  Each  valve  or  cock  shall  have  a free  opening  of  area 
equal  to  the  bore  of  the  pipe.  Connections  may  have  to  be  made  with  more  than 
one  size  of  pipe. 
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Sect.  44.3  Pointing  over  the  ends  of  the  pipes  shall  be  done  with  mortar  Cwtrirc 
mixed  and  applied  as  ordered,  and  so  finished  that  the  exposed  masonry  faces 
shall  be  as  smooth  as  though  no  pipes  had  been  set. 


Sect.  44.4  The  quantity  to  be  paid  for  under  Item  44  shall  be  the  number 
of  connections  estimated  as  herein  specified.  The  work  to  be  done  in  connection 
with  any  pipe  is  much  more  in  the.  case  where  the  pump  for  injecting  grout  is  to 
be  attached  to  the  pipe,  than  in  the  case  where  no  attachment  is  made  and  the 
pipe  is  used  solely  as  an  indicator  or  a vent.  In  the  measurement  under  Item  44 
one  connection  will  therefore  lx-  included  for  each  of  the  pipes  with  which  the 
grouting  pump  is  actually  connected  and  one  connection  for  each  three  of  the 
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standard  40-mesh  sieve.  The  sand  for  grout  and  protective  coatings  of  cement  *Jt0fnt^4 
mortar,  for  convenience  in  handling  and  measuring  into  the  mixers,  shall,  unless 
otherwise  permitted,  be  put  into  strong  sacks,  each  containing  a standard  volume 
of  sand. 


Skct.  45.4  Sand  for  filters  shall  be  deposited  on  the  prepared  foundations 
by  approved  methods  that  will  provide  in  any  section  a uniform  mass  of  sand 
from  top  to  bottom  without  stratification  or  unnecessary  consolidation  and  shall 
be  raked  level  to  the  required  or  ordered  finished  surfaces.  The  sand  shall  not  be 
sluiced  into  place  with  water,  nor  placed  in  layers,  nor  shall  it  be  tamped,  rolled, 
puddled  or  otherwise  compacted. 


Placing  land 
for  filter*. 
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Sect.  45.5  The  quantity  to  be  paid  for  under  Item  45  shall  be  the  number  and  payment, 
of  cubic  yards  of  acceptable  filter  sand  satisfactorily  furnished  and  placed  in 
accordance  with  requirements  or  orders,  measured  in  final  position  in  the  filters; 
the  number  of  cubic  yards  of  sand  actually  mixed  for  grout  placed  in  the  work  in 
accordance  with  orders  and  estimated  for  payment  under  Item  46  or  placed  without 
the  application  of  pressure  under  this  item,  and  the  number  of  cubic  yards  of 
sand  used  in  placing  protective  coatings  of  cement  mortar  under  Item  30.  For 
convenient  measuring  of  sand  in  sacks  by  weight,  90  pounds  of  sand  shall  be 
considered  to  be  one  cubic  foot.  The  price  per  cubic  yard  stipulated  for  this 
item  shall  include  all  labor,  equipment,  materials,  expenses  and  costs,  not  properly 
to  be  classified  under  any  other  item  or  items,  necessary  to  furnish,  deliver  and 
place  in  the  work  sand  for  filters,  grout  and  protective,  coatings  of  cement  mortar 
of  the  kinds  and  qualities  specified  and  in  the  manner  herein  set  forth. 


MIXING  AND  PLACING  GROUT 
Item  46 

Sect.  46.1  Under  Item  46  the.  Contractor  shall  mix  and  place,  with  the  ap-' 
plication  of  pressure,  grout  of  cement  and  water,  with  or  without  sand,  in  the 
proportions  directed,  to  till  seams,  voids  or  spaces  and  for  other  purposes,  all  as 
described  in  Section  42G.2.  All  requisite  precautions  to  prevent  the  setting  of 
grout  which  may  escape  upon  the  exposed  surfaces  of  the  masonry,  and  all 
measures  necessary  for  the  removal  of  grout  which  may  have  adhered  to  such 
surfaces  and  for  restoring  such  surfaces  to  their  original  condition,  shall  he  in- 
cluded in  the  work  under  this  item.  All  pressure  grouting  shall  be  done  with 
direct  acting  power  driven  pressure  pumps,  except  as  small  quantities  of  grout 
may  Ik  placed  by  other  means,  as  permitted. 

Sect.  46.2.  Portland  cement  of  the  quality  specified  under  Item  47  shall  be 
used  for  grout.  The  quality  of  the  sand  required  is  specified  in  Section  45.3. 
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Grout  shall  be  mixed  of  a consistency  suitable  for  the  work  in  hand  and  constantly 
agitated.  Grout  for  tilling  fine  seams  in  the  rock  or  other  narrow  spaces  shall  be 
neat  cement  and  water.  Such  grout  shall  generally  be  very  dilute,  not  infrequently 
so  thin  as  to  be  “cement  milk’’.  Cement  for  such  dilute  grout  shall  be  screened, 
if  so  directed,  to  remove  the  coarser  particles.  Grout  tor  filling  larger  spaces,  such 
as  the  voids  in  dry  packing,  shall  generally  contain  sand  and  shall  be  as  thick  as 
can  with  certainty  be  made  to  flow  unimpeded  and  to  till  completely  all  the  spaces 
behind  the  masonry  and  other  linings.  All  materials  shall  be  entirely  free  from 
lumps  when  put  into  the  mixer. 

Sect.  46.3  The  placing  of  grout  shall,  unless  otherwise  expressly  ordered, 
be  prosecuted  continuously  until  completed  to  avoid  disturbance  of  grout  which 
has  taken  an  initial  set.  The  grout  pumps  shall  bo  so  operated  and  controlled  that 
the  grout  will  be  delivered  uniformly  and  steadily.  Usually,  dry  cavities  shall  be 
grouted  before  wet  cavities,  and  the  grouting  shall  progress  from  pipe  to  pipe 
in  the  sequence  ordered  or  approved.  In  going  from  lower  to  higher  pipes,  no 
connections  shall  be  made  to  the  higher  pipes  until  the  grout  has  completely  filled 
the  space  below  the  higher  pipes ; as  the  grouting  proceeds,  the  escape  of  grout 
from  the  upper  holes  in  turn  shall  be  permitted,  as  directed,  as  an  indicator 
of  successive  satisfactory  filling  of  spaces  with  grout  of  the  required  consistency. 
In  general,  grouting  will  be  considered  completed  in  any  case  when  no  more  grout 
of  the  required  mix  and  consistency  can  be  forced  in  under  the  required  pressure. 
In  filling  fine  seams  and  consolidating  broken  groun  1 with  dilute  grout,  grouting 
shall  be  continued  without  thickening  the  mix,  as  long  as  the  pipes  will  take  it, 
unless  there  is  evidence  of  a large  part  of  the  grout  escaping.  Regrouting  of 
seams  or  spaces  once  grouted  shall  be  done  as  frequently  as  may  be  directed  to 
meet  the  rigid  requirement  that  al!  voids  be  Filled  completely  with  grout. 

Sect.  46.4  The  grouting  pressures  shall  be  as  ordered  and  as  are  appropriate 
to  the  work  in  hand;  for  relatively  large  spaces,  generally  under  100  pounds  per 
square  inch ; for  small  spaces  and  fine  seams,  the  approximate  maximum  pres- 
sure will  be  500  pounds  per  square  inch.  The  time  of  beginning  the  grouting 
operations  behind  the  shaft  or  tunnel  linings  and  the  method  of  conducting  such 
operations  shall  he  as  directed;  in  general,  grouting  under  pressures  up  to  100 
pounds  per  square  inch  will  not  be  permitted  until  the  concrete  affected  has  an 
age  of  at  least  fourteen  days  and  for  maximum  pressures  an  age  of  at  least  thirty 
days. 

Sect.  46.5  The  quantity  to  be  paid  for  under  Item  46  shall  he  the  actual 
number  of  cubic  yards  of  grout  mixed  and  placed  in  the  work  in  accordance  with 
directions.  Grout  shall  be  measured  in  its  liquid  state  before  placing  in  the  work, 
and  the  Contractor  shall  provide  water  meters  and  other  suitable  means  for  con- 
venient measuring.  If,  in  the  opinion  of  the  Engineer,  there  is  avoidable  wraste  of 
grout,  the  volumes  of  grout,  sand  and  cement  thus  wasted,  as  estimated  by  him, 
will  not  be  included  in  the  quantities  to  be  paid  for.  The  price  per  cubic  yard 
stipulated  for  this  item  shall  include  all  labor,  equipment,  materials,  expenses  and 
costs,  not  properly  to  be  classified  under  any  other  item  or  items,  necessary  to 
completely  perform  the  work  to  be  done  under  this  item  in  the  manner  herein 
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set  forth  and  specified.  Cement  will  be  paid  for  under  Item  47  and  sand  under 
Item  45. 


PORTLAND  CEMENT 
Item  47 

Sect.  47.1  Under  Item  47  the  Contractor  shall  furnish,  deliver  and  place 
in  the  work  Portland  cement  that  has  been  manufactured  at  established  American 
plants  of  such  recognized  capacity  and  quality  of  output  as  to  insure  a product  at 
least  equal  to  that  hereinafter  specified.  Unless  otherwise  permitted,  cement 
from  not  more  than  three  plants  shall  be  used  and,  in  general,  only  the  product  of 
one  plant  shall  be  used  at  the  same  time  in  any  section  of  the  work.  Within 
15  days  following  the  notice  to  begin  work  the  Contractor  shall  submit  for  the 
approval  of  the  Engineer  the  names  of  the  plant  or  plants  from  which  he  proposes 
to  furnish  the  cement  and  no  cement  shall  he  furnished  from  any  plant  until  it 
has  been  approved.  At  the  same  time,  he  shall  also  furnish  to  the  Engineer  an 
estimated  schedule  of  the  monthly  deliveries  he  will  require  from  each  of  the 
said  plants  during  the  ensuing  four  months.  This  schedule  shall  be  revised  by  the 
Contractor  every  60  days  thereafter. 

Sect.  47.2  The  cement  and  the  clinker  from  which  it  is  made  will  be  sub-  SjSJramfL' 
jected  to  thorough  inspection,  to  tests,  and  to  frequent  analyses  as  provided  in 
die  following  sections.  The  cement  when  delivered  and  used  on  the  work  shall 
be  dry  and  free  from  lumps  and  caking. 
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Sect.  47.3  The  raw  materials  from  which  the  cement  clinker  is  made  shall 
be  thoroughly  Mended  and  finely  and  uniformly  ground;  either  the  dry  or  the  manufacture, 
wet  process  may  be  used.  The  flue  dust  from  the  kiins  shall  not  be  returned 
to  the  raw  mix,  but  shall  be  rejected  unless  the  nature  of  the  raw  materials  and 
of  the  flue  dust  is  such  that  the  alkalinity  of  the  finished  cement  is  less  than  3.S 
and  its  content  of  free  alkali  is  less  than  3.5.  (See  Section  47.S  for  test  pro- 
cedures). The  kilns  shall  operate  at  about  2,700  degrees  Fahrenheit  and  a con- 
tinuous record  of  the  temperature  shall.be  kept.  A regular  record  shall  also  be 
kept  of  the  rates  of  kiln  rotation ; these  records  shall  be  available  to  the  Engineer 
and  are  called  for  in  order  to  insure  the  greatest  possible  uniformity  of  kiln 
output.  The  speed  of  kiln  rotation  and  the  kiln  temperature  shall  be  controlled 
and  coordinated  so  as  to  produce  a hard  and  completely  burned  clinker  in  which 
the  combinations  between  the  several  oxides  it  contains  have  been  substantially 
completed.  Only  a minimum  of  water  may  be  used  as  an  aid  for  cooling  the 
clinker  while  it  is  hotter  than  dull  red;  at  all  other  stages  it  shall  he  kept  dry 
and  protected  from  the  weather.  In  general,  the  clinker  shall  be  ground  immedi- 
ately after  it  has  been  made;  occasionally,  it  may  be  stored,  but  not  for  a period 
longer  than  six  weeks.  Grinding  aids  shall  not  be  employed  unless  they  have  been 
declared  to  and  approved  by  the  Engineer.  No  water  or  steam  shall  be  permitted 
to  come  into  contact  with  the  cement  or  applied  to  it  during  or  after  the  grinding 
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if  blowers  and  ducts,  lighting  afetpmenf  and 
tnt  art  not  included  in  this  contract,  but 
i r shat/  make  provision  tbr  their  future 
such  as  foundations,  anchor  bolts,  etc . 

(ww  £■£  see  Sheet  ?3,  Acc.  67972 
Van  Ft.  6 0 see  Sheet  ? 4 Acc  67973 
ins  tHt.  JJ.  UK,  i'L,  MM.  tttt,  0 0 See 
it679i4.  • 7 

to,  platform  car  and  stop  shtAitt 'grooves 
f Acc  67901 

Only  partially  shewn,  is  at heads 
fade  “A"  tine. 


City  of  N«w  York 

BOARD  OF  WATER  SUPPLY 
DOWNSVILLE  DAM 
RELEASE  WATER  CHAMBER 
HORIZONTAL  SECTIONS 
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This  droning  is  tv  be  considered  os  merely  illustrative 
of  tne  Type  oF  construction  contemplated 
Working  drawings  will  be  issued. 

For  genera!  notes  see  Sheet  22.  Acc.  679  71 
For  location  of  Section  £-6  see  Sheet  22,  Acc  679 71. 
For  Sections  A A,  O R.  C-C  and  D-O  see  Sheet  22. 
Acc  6797 1. 

For  Sections  F-F  and  G'G  see  Sheet  24,  Acc  67973. 
For  Sections  HH  and  J-J  see  Sheet  25,  Acc  67974 
For  Sections  P-P  and  Q-Q  see  Sheet  26,  Acc  67975. 
*Cmhne , onlu  partially  Shown,  is  always  5 inches 
outside  •A*  line  * 
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CONTRACT  401  SHEET  23 
SHEETS  IN  SET,  39 


Steel  interlining 


City  of  Naw  Yorfc 

BOARD  OF  WATER  SUPPLY 
DOWNSVILLE  DAM 
RELEASE  WATER  CHAMBER 
VERTICAL  SECTION  E - E 


Center  line  of  access  we/J 


Center  'me  of  elevator  sha ft 


u u 

O a- 


, \ Seen  {.Shaft 

k r \ cut 


"his  draw  ng  s to  be  considered  as  merely  illustrative 
ef  the  type  of  construction  contemplated 
Working  drawings  will  be  issued, 
for  genera!  notes  see  Sheet  22,  Acc.  S797I. 
for  local-on  of  Sections  F-f  and  S O see  Sheet  22, 
Acc.  £7 971. 

f or  Sec4 ions  A -A,  OB.  C-C  and  D-O  see  Sheet  22, 

ACC  St 971. 

“ or  Section  ff-5,  see  Sheet  23.  Acc  97972 
for  Sections  P-P  and  Q-Q  and  steel  reinforcement 
above  SI  !2SO  see  Sheet  2G,  Acc  a 7 973. 

'C  hne,  only  partially  shewn,  a always  3 inches  outside  A line 


Drains  MCA' 
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Designing  Cnq 


RIPRAP  FAILURES  None  noted 


downstream  berms  - functioning. 


FOUNDATION 


STAFF  GAGE  OF  RECORDER 


Settlement  Gages 
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ITEM  REMARKS 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Mostly  wooded  - 372  square  miles 


ELEVATION 

ELEVATION 

ELEVATION 

TOP  NORMAL  POOL  (STORAGE  CAPACITY):  1,280‘ - 459,000  acre-feet 

TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  1304.0'  - 609-700  ac-ft. 

MAXIMUM  DESIGN  POOL:  Unknown 

ELEVATION 

TOP  DAM: 

1,304* 

CREST: 

a. 

Elevation 

1,280. o' 

b. 

Type 

ogee  weir  to  side  channel” 

c. 

Width 

See  drawings  - ogee  section 

d. 

Length 

800  feet 

e. 

Location  Spillover 

right  abutment 

f. 

Number  and  Type  of  Gates  none 

OUTLET 

a. 

WORKS: 

Principal  Spillway 

Type  release  water  chamber  - 8' 

tunnel 

Water  Supply  System 

2 inlets  into  aauaduct 

b. 

Location  near  right  abutment 

7 miles  upstream  from  dam 

c. 

Entrance  inverts  stream  bed 

Unknown 

d. 

Exit  inverts  1,020 

Unknown 

e. 

Emergency  draindown  facilities 

yes 

None 

HYDROMETEOROLOGICAL  GAGES: 

a . 

Type 

U.S.G.S.  eafeine  station  - pool  level . recording 

b. 

Location 

downstream 

c. 

Records 

dailv 

MAXIMUM 

NON-DAMAGING  DISCHARGE 

9.000  cfs  Maximum  to  date 

